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RADIUM. 

7 HE discovery by Monsieur and Madame Curie that 

a sample of radium gives out sufficient energy 
to melt half its weight of ice per hour has attracted 
attention to the question of the source from which 
the radium derives the energy necessary to maintain 
the radiation; this problem has been before us ever 
since the original discovery by Becquerel of the radi- 
ation from uranium. It has been suggested that the 
radium derives its energy from the air surrounding it, 
that the atoms of radium possess the faculty of 
abstracting the kinetic energy from the more rapidly 
moving air-molecules while they are able to retain 
their own energy when in collision with the slowly 
moving molecules of air. I cannot see, however, that 


even the possession of this property would explain the | 


behaviour of radium; for imagine a portion of radium 
placed in a cavity in a block of ice; the ice around the 
radium gets melted; where does the energy for this 
come from? By the hypothesis there is no change in 
the energy of the air-radium system in the cavity, for 
the energy gained by the radium is lost by the*air, 
while heat cannot flow into the cavity from outside, 
for the melted ice around the cavity is hotter than the 
ice surrounding it. 

Another suggestion which has been made is that the 
air is traversed by a very penetrating kind of Becquerel 
radiation, and that it is the absorption of this radiation 
that gives the energy to the radium. We have direct 
evidence of the existence of such radiation, for 
McClennan and Burton have recently shown that the 
ionisation of a gas inside a closed vessel is diminished 
by immersing the vessel in a large tank full of water, 
suggesting that part, at any rate, of the ionisation of 
the gas is due to a radiation which could penetrate 
the walls of the vessel, but which was stopped to an 
appreciable extent by the water. To explain the heat- 
ing effect observed with radium, the absorption of this 
radiation by radium must be on an altogether different 
scale from its absorption by other metals. As no 
direct experiments have been made on radium, it is 
possible that this may be the case; it is not, however, 
what we should expect from the experiments. which 
have been made on the absorption of this radiation by 
other metals, for these experiments have shown that 
the absorption depends solely upon the density of the 
absorbing substance, and not upon its chemical nature 
or physical state; if this law hold for radium, the 
absorption by it would be on the same scale as the 
absorption by lead or gold, and altogether too small 
to explain the observed effects. We are thus led to 
seek for some other explanation. I think that the 
absence of change in the radium has been assumed 
without sufficient justification; all that the experi- 
ments justify us in concluding is that the rate of 
change is not sufficiently rapid to be appreciable in 
a few months. There is, on the other hand, very 
strong evidence that the substances actually engaged 
in emitting these radiations can only keep up the pro- 
cess for a short time; then they die out, and the sub- 
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sequent radiation is due to a different set of radiators. 
Take, for example, Becquerel’s experiment when he 
precipitated barium from a radio-active solution con- 
taining uranium, and found that the radio-activity was 
transferred to the precipitate, the solution not being 
radio-active; after a time, however, the radio-active 
precipitate lost its radio-activity, while the solution of 
uranium regained its original vigour. The same 
thing is very strikingly shown by the remarkable and 
suggestive experiments made by Rutherford and Soddy 
on thorium; they separated ordinary radio-active 
thoria into two parts, transferring practically all the 
radio-activity to a body called by them thorium X, the 
mass of which was infinitesimal in comparison with that 
of the original thoria; the thorium X thus separated 
lost in a few days its radio-activity, while the original 
thoria in the same time again became radio-active. 
This seems as clear a proof as we could wish for that 
the radio-activity of a given set of molecules is not 
permanent. The same want of permanence is shown 
by the radio-active emanations from thorium and 
radium, and by the induced radio-activity exhibited 
by bodies which have been negatively electrified and 
exposed to these emanations or to the open air; in all 
these cases the radio-activity ceases after a few days. 
I have recently found that the water from deep wells 
in Cambridge contains a radio-active gas, and that 
this gas, after being liberated from the water, 
gradually loses its radio-activity; the radio-activity of 
polonium, too, is known not to be permanent. 

The view that seems to me to be suggested by these 
results is that the atom of radium is not stable under 
all conditions, and that among the large number of 
atoms contained in any specimen of radium, there are 
a few which are in the condition in which stability 
ceases, and which pass into some other configuration, 
giving out as they do so a large quantity of energy. 
I may, perhaps, make my meaning clearer by con- 
sidering a hypothetical case. Suppose that the atoms 
of a gas X become unstable when they possess an 
amount of kinetic energy 100 times, say, the average 
kinetic energy of the atoms at the temperature of the 
room. There would, according to the Maxwell- 
Boltzmann law of distribution, always be a few atoms 
in the gas possessing this amount of kinetic energy; 
these ‘would by hypothesis break up; if in doing so 
they gave out a large amount of energy in the form of 
Becquerel radiation, the gas would be radio-active, 
and would continue to be so until all its atoms had 
passed through the phase in which they possessed 
enough energy to make them unstable; if this energy 
were 100 times the average energy it would probably 
take hundreds of thousands of years before the radio- 
activity of the gas was sensibly diminished. Now in 
the case of radium, just as in the gas, the atoms are 
not all in identical physical circumstances, and if 
there is any law of distribution like the Maxwell- 
Boltzmann law, there will, on the above hypothesis, — 
be a very slow transformation of the atoms accom- 
panied by a liberation of energy. In the hypothetical 
case we have taken the possession of a certain amount 
of kinetic energy as the criterion for instability; the 
argument will apply if any other test is taken. 
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It may be objected to this explanation that if the 
rate at which the atoms are being transformed is very 
slow, the energy liberated by the transformation of a 
given number of atoms must be very much greater 
than that set free when the same number of atoms 
are concerned in any known chemical combination. 
It must be remembered, however, that the changes 
contemplated on this hypothesis are of a different kind 
from those occurring in ordinary chemical com- 
bination. The changes we are considering are changes 
in the configuration of the atom, and it is possible 
that changes of this kind may be accompanied by the 
liberation of very large quantities of energy. Thus, 
taking the atomic weight of radium as 225, if the 
mass of the atom of radium were due to the presence 
in it of a large number of corpuscles, each carrying 
the charge of 3-4 x 10~! electrostatic units of negative 
electricity, and if this charge of negative elec- 
tricity were associated with an equal charge of 


positive, so as to make the atom electrically neutral, - 


then if these positive and negative charges were separ- 
ated by a distance of 10-8 cm., the intrinsic energy 
possessed by the atom would be so great that a diminu- 
tion of it by 1 per cent. would be able to maintain 
the radiation from radium as measured by Curie for 
30,000 years. 

Another point to be noted is that the radiation from 
a concentrated mass of radium may possibly be very 
much greater than that from the same mass when 
disseminated through a large volume of pitch blende; 
for it is possible that the radiation from one atom may 
tend to put the surrounding atoms in the unstable 
state; if this were so, more atoms would in a given 
time pass from the one state to the other if they were 


placed so as to receive the radiation from their neigh- 


bours than if they were disseminated through a 
matrix which shielded each radium atom from the 
radiation given out by its neighbours. 

J. J. THomson. 


ENTROPY. 

The Thermodynamics of Heat Engines. By Sidney A. 
Reeve, Professor of Steam-Engineering at the Wor- 
cester Polytechnic Institute (U.S.A.). Pp. xiv+316 
+42. (New York: The Macmillan Company; 
London: Macmillan and Co., Ltd., 1903.) Price 
Ios. 6d. net. 

HIS is a very good specimen of that sort of book 
which is an amplification of the lecture notes of 

a professor who has carefully prepared problems for 

students. We may not always like the way in which 

he introduces the subject to his pupils, and we may 
say that it is unphilosophical and even cryptic, and 
sometimes too brilliant, but such comments are often 
due to the fact that his way happens not to be the usual 
way of presenting the subject. The way of Prof. Reeve 
probably suits his particular class of unscientific pupils 
very well. He uses terms in senses somewhat different 
from those in common use. He is absolutely correct 
in many statements with which we would willingly 
find as much fault as Macaulay did with those of 
Robert Montgomery. For example :— 
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‘* The universe is eternal. In the face of its stead- 
fast continuity man’s momentary existence and evan- 
escent will are as cloud-wreaths against a mountain 
side.”’ 

We do not know why it should be thought necessary 
when an engineer is presenting the usual useful appli- 
cation of the known laws of thermodynamics that he 
should introduce it in thirty-six pages of this style of 
writing. 

When the author comes to the actual problems which 
may be worked out by a simple apolication of the 4,¢ 
diagram, he is a fairly safe guide to the student, 
although here and there we should have liked him to 
point out on what assumptions he is working. 

Perhaps readers of NaTurRE will allow us to give a 
short description of the way in which even elementary 
engineering students are now able to solve what used 
to be considered very difficult problems. 

We assume that-at any instant a pound of stuff is 
all at the same pressure p and temperature ft, and that 
it has a volume v. There is some law connecting /, 
v and t so that any two of these three will define the 
state of the stuff. During any infinitely small change 
of state, the stuff gives out mechanical energy or does 
work p.dv_ if dv is its change of volume; let it receive 
the heat energy dH. Stating all energy in the same 
units, the net gain of energy by the stuff during the 
change is dE=dH—p.dv, This E is called the intrinsic 
energy of the stuff. We assume that there is no other 
kind of energy to be given to or taken from the stuff 
than heat and work. The first law of thermodynamics 
states that, if stuff is carried through a cyclic change 
and is brought back to its original state, the integral 
of dH is equal to the integral of p.dv, and E comes back 
to its original value. The integral of dH is not zero, 
the integral of the work p.dv is not zero, but the 
integral of dE is zero. The gain of intrinsic energy 
in a closed cycle is zero. The second law of thermo- 
dynamics is that if we divide dH by t the absolute tem- 
perature (on a perfect gas thermometer) of the stuff 
and call dH/t a gain dg of entropy, then the integral 
of dp in a complete cycle is zero. 

The mathematical statements of the fifSt and second 
laws of thermodynamics are, therefore :—E and ¢ are 
properties of the stuff which are known if the state of 
the stuff is known. Or, dE and dp are complete 
differentials. 

Thus in any state of 1 Ib. of stuff we know its 


t, E and 


and (except during change from solid to liquid, or 
liquid to vapour, when p and ft are not independent) 
any two of these five enable all the others to be calcu- 
lated. Hence, graphically, a diagram showing how 
ary two of them alter, is a diagram which completely 
defines the changing stuff. This has been known ever 
since Rankine and Clausius discovered the second law 
of thermodynamics. It is owing to Mr. McFarlane 
Gray’s persistency in advocating the use of the ¢,/ 
diagram in conjunction with the p,v diagram that 
engineering students are able so easily to work prob- 
lems, especially in stuff which is in the liquid-vapour 
condition. 

Since work is p.dv, the area of a p,v diagram re- 
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presents the work done in any small or large change 
of state. Since dH=t.dg, the area of at,@ diagram 
represents the heat received. If students have the use 
of two blackboards on which they can, without trouble, 
show by the coordinates of a point the p and v or the 
t and @ of a pound of stuff, the whole thermodynamic 
conditions are known. If the state of a pound of any 
kind of stuff is given in any way, it is good to be able 
quickly to show it by a point either on the p,v or on the 
i¢ diagram. Therefore these blackboards have equi- 
pressure and equi-volume curves permanently marked 
upon them. Thus on a water stuff blackboard a student 
can mark in chalk, without any trouble, such points 
as these :— 

(1) A pound of water steam, 80 per cent. water, 10 
per cent. steam at a pressure of 80 Ib. per square 
inch. 

(2) A pound of water steam at 80 lb. per square inch, 


its volume being 3 cubic feet (the volume of the part | 


which is water is neglected). 

Or he can quickly work such exercises as these :— 

(3) The stuff of (2) is cooled at constant volume to 
30 Ib. per square inch, show how it changes its state; 
find the heat abstracted. 

(4) The stuff of (2) is expanded adiabatically, make 
a table showing its p and v at every instant and draw 
a p,v diagram showing the adiabatic expansion. State 
the dryness of the stuff at each point. 

But why go on? It is evident that with such a 
board, with chalk and a sponge an experimenter can 
work the most interesting problems. He sees at once 
the thermodynamic inefficiency when heat is given to 
boiler feed water; the small thermodynamic efficiency 
of superheating; the wetting effect of expansion of 
dry steam; the drying effect of expansion on very wet 
steam ; the heat given and the work done in any change 
of state. 

We have found that this practice with blackboards 
leads to the most exact quantitative and practical know- 
ledge of what goes on in heat engines. But the student 
must really state the answers as to heat and work 
exactly, the scales to which energies are represented 
being familiarly known. After a little practice, the 
ghostly quantity entropy gets to be as well known as 
electrical potential now is to experimenters—in 1868 
it was merely a mathematical expression to most 
students, just as entropy now must remain to anybody 
who will not experiment. 

An indicator diagram shows the pressure and the 
travel of the piston, and therefore we may say, the 
volume displaced behind the piston, but we do not call 
ita p,v diagram. Its value in enabling the indicated 
horse-power to be calculated, in telling how the valves 
and passages perform their duties, is, as we know, 
very great. But when we desire to use it in our study 
of the thermodynamics of the engine, we must first 
endeavour from our other measurements to find out 
how much stuff, water-steam or air or other gaseous 
mixture, is undergoing the changes of pressure and 
volume which are recorded. We must also know the 
actual volume oi the stuff at every instant, and we get 
this by adding the volume of the clearance. We can 
now draw a p,v diagram, but it is not sufficiently 
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noticed by students that it is only on certain assump- 
tions being made that we can study the p,v diagram 
for a whole cycle of operations. For example, in a gas 
engine cylinder, we can draw the p,v diagram from 
the beginning of the compression, through the ignition 
and expansion parts until the exhaust valve opens, on 
the assumption that there has been no leakage past 
valves or piston. The p,v diagram of all the rest of 
the cycle is drawn on the assumption that something 
which is really occurring elsewhere is occurring in the 
cylinder itself. We consider that in the hands of 
elementary students the assumed p,v diagram for all 
other parts of the cycle may be very misleading. Un- 
fortunately, it is seldom that one finds an author who 
is careful to explain these assumptions, which, when 
clearly understood, do enable most valuable calcula- 
tions to be made. The idea underlying a p,v dia- 
gram is that any point shows the p and v of a certain 
quantity, say a pound, of the stuff. That is, it is all 
at a certain p. But during release, part of it is at one 
p and part at another, and during release, therefore, to 
speak of a p,v diagram is absurd. The assumption 
on which we usually proceed is that we shall let the 
area of what we call our p,v diagram represent the 
work done upon the actual piston. 

Again, in a steam engine cylinder we can draw the 
real p,v diagram from cut off to release. All the rest 


.of the cycle is drawn on the above assumption as to 


work. In drawing the 4 diagram we assume that the 
stuff is all at the same temperature at any instant and 
every point on this diagram corresponds without am- 
biguity with a point on the p,v diagram, but it is on 
the assumption that we do actually know the weight 
of stuff we are dealing with. Given any p,v diagram 
for a given quantity of any kind of stuff, one, and only 
one, 4¢ diagram can be drawn. The ?,v diagram 
shows by its area the work done in every change, the 
other shows the heat given to the stuff in every change ; 
the net area of any closed part of the one is equal to 
the net area (taking the same units for heat and work) 
of the corresponding closed part of the other. 

It will be found that every engineer who has pub- 
lished speculations based on such diagrams has really 
kept in his recollection the assumptions on which they 
are drawn, but it seems a pity that for the sake of 
elementary students they should not specifically discuss 
these assumptions. ‘ 

In refrigerating machines, in gas and oil engines, 
there is probably greater equality of temperature 
throughout the mass of stuff at each instant than there 
is in the water-steam of a steam engine cylinder. The 
state of things inside a steam engine cylinder is very 
complex on this account, but the p,v and 4¢ diagrams, 
although based upon simple assumptions, really do 
lead us a long way in our study of what happens. 

All engineering calculation is based on simple 
assumptions; the engineer knows that real problems 
are very much more complicated than any such assump- 
tions suggest, and that experience and wisdom are 
needed by all men who are going to make use of such 
calculations. There are foolish men and foolish books 
which give students the notion that the simple assump- 
tion represents truly the real case, but the true en- 
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gineering student soon emancipates himself from such 
pedantry. The student who does not believe in the 
worth of any kind of calculation or consideration of 
what is going on in the cylinder is in a permanently 
worse state, however, than even the unemancipated 
pedant. Whether he reaches this position through 
disgust or because he has never made any attempt to 
compute, it may be premised that he is, or is destined to 
be, a child of Gibeon. When he says he is designing 
a new engine, he means that he is copying an old 
engine, introducing changes in detail which may or may 
not be for the worse. Consciousness of his degraded 
condition causes him to inveigh continually against all 
knowledge (or, as he calls it, theory); all power to 
compute beyond that which is possessed by the house- 
keeper. To the man who practises the use of the 4 
diagram, exercising his common sense, bringing all 
his other experience to bear, the thermodynamics of 
heat engines is revealed as it can be revealed in no 
other way. What is the ,v adiabatic for any kind 
of wet or dry or superheated steam with any initial 
pressure? How small is the thermodynamic value of 
superheating, and how great is its value in giving a 
dry cylinder? What is the exact benefit of using high 
pressure steam? In what directions are we to work 
in gas and oil engines, distinguishing between effici- 
ency as to energy and efficiency as to total money 
values ? Compare the commercial values of ammonium: 
anhydride and air as the stuff to be used in refriger- 
ating machinery. It is really wonderful to see how a 
man almost illiterate, innocent of algebra, can use 
his 4@ diagram of water-steam or air or ammonium 
anhydride, obtaining in a few minutes answers to 
problems which the mathematical engineers of twenty 
years ago spent days in solving. We know men who 
pet and fondle their slide rules, but the delight of these 
men is nothing to that of the men who make a daily 
companion of their diagram. 

It is sometimes asked, During a change in which the 
p or t is not the same for the whole of the stuff; we 
can calculate the @ at the beginning and end, can we 
speak of its value in the intermediate states ? 

Now we know of no practical problem in which 
there is need to speak of @ in the intermediate states ; 
#, as carefully defined for the whole stuff, has no mean- 
ing during the change any more than p or v or t. In 
the case of a perfect gas allowed to expand freely 
without doing work, say, to twice its volume, the 
vessels being non-conducting, a true p,v diagram of 
the change cannot be imagined, and 2 true 4¢ diagram 
cannot be imagined. If, however, we are allowed to 
assume, as is usual, that kinetic energy in a gas is 
heat, it is probable that if for every infinitely small 
portion of stuff we find the heat received by it dH at 
the temperature t, then dH/t for this small portion is 
a complete differential, and is its entropy, and the sum 
of all the entropies of all the small portions may be 
called the entropy of the whole stuff at each instant, 
although this is outside the definition. From this 
point of view we may speak of the entropy of the 
whole as changing continuously from the initial to 
the final condition. It was no doubt from this point 
of view that Clausius, in the only place in which he 
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speaks of entropy of a system in which the temperature 
is not the same throughout, said ‘‘ the entropy of the 
universe tends to a maximum.’’ However, it would 
seem that it is dangerous to go outside the actual 
definition in our use of the word entropy for the whole 
of the stuff, and if so we had better say that, as we 
cannot speak of the p or t of the stuff during such a 
change as having any meaning, so we ought not to 
speak of its @ as having any meaning. Stuff carried 
cyclically through the same series of changes over and 
over again, like water in a steam engine or ammonium 
anhydride in a refrigerator, returns again and again 
to its original @; passes every cycle through the same 
changes of @. 

Unpractical people, that is, people who dislike exact 
computation, occasionally exhibit annoyance when they 
are told that they cannot understand how to use the 
idea of entropy without a little study. This study may 
be mathematical or experimental, or better, both. If 
a non-mathematical person will accept in faith a few 
statements such as will enable him to perform exact 
computations with a 4, diagram, it is astonishing how 
soon he can understand everything. This is how the 
late Mr. Willans was enabled to effect his great im- 
provements in the steam engine. But the unpractical 
person who is not mathematical and refuses to experi- 
ment with diagrams makes the assumption that 
entropy is something he already knows about under 
some different name—it is some form of energy or a 
force or a pudding—and he writes great nonsense 
about teachers and writers on thermodynamics. If he 
is not quite ignorant he is more dangerous, for he 
speaks of the entropy of a quantity of heat in a furnace 
of a boiler, and traces the entropy of this heat as it 
passes to the condenser of a steam engine. Just as 
we say that two and three are not six, or that the 
world is not flat, so we say that to speak of the entropy 
of a quantity of heat is to talk nonsense exactly analo- 
gous with the volume of a quantity of work. We have 
exactly the same right to speak of the pressure or 
volume of a quantity of heat as of its entropy. We can 
easily speak of the total work obtainable iri-a perfect 
engine from a quantity of gas at high temperature in 
a furnace. We can also see how the energy received 
by it from fuel might have been received in a 
very much better way if it is to be made avail- 
able for the doing of work in a perfect engine. 
All such rroblems are quite familiar to anyone who 
uses the 4 diagram. It is Dr: Diesel’s way of look- 
ing at this latter problem which is now so interesting. 
The heating and cooling of stuff must be performed 
by adiabatic compression and expansion. All heat must 
be given to the stuff at the highest temperature ; all 
heat taken away at the lowest temperature. Not only 
is this quite clear to users of the 4 diagram, but a 
thing of more importance—the practical need for de- 
parture from these perfect thermodynamic conditions 
in actual engines. 

Thermodynamic efficiency is one thing, the efficiency 
of which we speak when we think of the commercial 
cosf of large cylinders doing on the whole only a small 
amount of useful work, that is another thing. It is 
an excellent exercise for a physics student to assume 
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that all energy is not equally valuable; thus, in an 
ordinary gas engine cycle, or that of the Diesel engine, 
let him assume that when energy has been given up 
to a crank shaft, and we now expend it in compressing 
the stuff in a pump, that each unit of it is five or ten 
times as valuable as mere heat energy; it is astonish- 
ing how much clearer his notions become concerning 
real practical efficiency of an engine. He is getting 
acquainted with the fact that all the problems of the 
engineer are much more complicated than those of the 
physicist or mathematician. Joun Perry. 


VERTEBRATE MORPHOLOGY. 
Vergleichende Anatomie der Wirbelthiere, mit Beriick- 
sichtigung der Wirbellosen. Von Carl Gegenbaur. 

Vol. ii. Pp. viii + 696. (Leipzig: Engelmann, 

igor.) Price 20s. 

HE aged master and founder of modern com- 
parative anatomy has completed his life’s task, 
and he has retired from the busy world. The results 
of half a century’s active research and incessant 
thought are embodied in his ‘‘ Vergleichende 
Anatomie der Wirbelthiere,’’ of which the second 
volume deals with the alimentary and respiratory, 
vascular and urinogenital organs. The plan of the 
work now needs no further comment ;! it is the same 
as that of the first volume. Short, extremely con- 
densed accounts of invertebrate conditions form a 
kind of introduction to each chapter, which then deals 
with the Vertebrata to a very full extent, certainly 
much more fully than any other general and com- 
prehensive book. 

On the whole, the present volume is more up-to- 
date. Naturally so, since the bulk of it has been 
written within the last few years, and the author 
was able to dismiss for ever from his mind the vast 
amount of matter embodied in the first volume. The 
whole stupendous work, about 1500 closely printed 
pages and nearly 1000 text-figures, will give an ever- 
lasting impetus to vertebrate morphology. Not only 
is there deposited in it an enormous amount of ana- 
tomical descriptive detail, not only is it full of grandly 
conceived ideas, but new lines of further inquiry are 
laid down plainly, with cautioning against lurking 
pitfalls. It contains all the features of a text-book in 
the true sense of the word. It is a guide how to 
study morphology. And still this grand work, 
although hailed with delight on its first appearance, 
is not exactly liked or loved. On the contrary, many 
of its readers are disappointed. Those who expected 
that the book would be a revelation of the whole of 
animal morphology would do well to take to heart 
the author’s repeatedly emphasised confession, ‘‘ dass 
wir in den meisten Fragen erst am Anfang der 
Erkenntniss stehen.’’ We, who know little, de- 
mand a final solution, where the master himself, after 
his own dissections and having criticised the conflict- 
ing statements of other workers, is satisfied with 
opening out entirely new vistas which widen the 
problem. Examples of this are the chapters dealing 
with the tongue, palate and epiglottis, wherein are 

1 See review of vol. i., NaTurr, December, 1898. 
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embodied some of the author’s latest original re- 
searches. 

But there are several drawbacks which seriously 
detract from the value of the book as a readily 
accessible source of information; it is so difficult to 
understand. Every great writer has his own siyle, 
and that of our author is involved and heavy; there 
are hundreds of sentences the deep and sound sense 
of which does not reveal itself without much painful 
interpretation. This is felt and frequently admitted 
also in Germany. One of his foremost disciples, how- 
ever, has written an indignant protest against this 
charge; the apologist points out that the subject- 
matter itself is difficult, that such a text-book must 
necessarily stand on another level than a novel, and 
that Goethe or Kant are likewise not always easy 
reading, &c.! Well, there are, and will be, many 
good morphologists and German scholars who will 
misunderstand our author, and that through no fault 
of their own. However serious and annoying, this 
defect of the book is a matter of form. 

A much graver consideration is the following. The 
author begins a chapter with a continuous, needless 
to say logically coherent exposition of the structure, 
modifications, the phylo- and ontogenetic develop- 
ment of certain organs, and his own leading view 
appears clear and convincing until, without warning, 
he contradicts himself in what he has iaid down pre- 
viously, perhaps in some other chapter. Or worse 
still, there follow long passages in small print con- 
taining another hypothesis or new facts the merits 
of which are put so forcibly that the reader cannot 
doubt that fhis must, after all, be the view preferred 
by the author. In many of these cases only one inter- 
pretation can be right, but the text goes on as if no 
amendment had been carried. Frequently this up- 
setting mode of treatment is obviously due to more 
recent additions or interpolations. Of course, a fair- 
minded author gives every tenable hypothesis, and if 
he then states that the solution is not yet final, no 
more remains to be said. This our author does often, 
even as a rule, but not always, and, therefore, the 
exceptions are all the more jarring. Jwrare in verba 
magistri may be a sign of unscientific weakness or 
laziness, but we have a right to learn the views of 
an acknowledged master. 

But let us: proceed from generalisations to crucial 
points. 

Origin of Veriebrata.—The -transformation of the 
anterior cephalic portion of the alimentary canal into 
a respiratory chamber is predominant in, and typical 
of, the Vertebrata. Resemblances in the formation of 
such a chamber, first and faintly indicated in Cephalo- 
discus, carried further in Enteropneusta and Tuni- 
cata, do not mean near relationship with the Verte- 
brata. Direct transitional stages are still unknown, 
perhaps because the creatures concerned have died 
out. Mouth and arms being secondary features in- 
dicate that the Vertebrata have a long ancestral 
history. Although Amphioxus resembles Tunicates in 
many respects (respiratory chamber, peribranchial 
cavity, hypophysis, &c.), the metamerism of its body 
is a feature of such importance that it forbids any 
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closer connection of these two groups (p. 25). Thus 
we are told categorically that we need not look any 
further in this direction for the vertebrate ancestors. 
But in spite of this, on p. 338, the epithelial lining 
of the bloodvessels is spoken of ‘“‘ als ein erst den 
Tunicaten und von da den Vertebraten gewordener 
Erwerb.”’ The remark on p. 25—that the origin of 
the Vertebrata is not quite strange to the Invertebrata, 
since the organisation of the former exhibits nothing 
absolutely new, nothing which does not crop up in 
some one of the other phyla—sounds rather flat, and 
conveys little comfort to him who is anxious to learn 
what the greatest authority has to say about their 
descent. 

Lungs and Airbladders, p. 256.—Certain Sela- 

chians possess a dorsal blindsac opening into the 
cesophagus, perhaps the forerunner of the airbladder 
of other fishes. Since this diverticulum exists in 
Selachians only during their early life and vanishes in 
the adult, 
“‘ wird es als rudimentaeres Organ zu deuten sein, 
wobei nur fraglich bleibt, wie der ausgebildete Zustand 
sich verhielt, und ob es je einen solchen besessen hat.”’ 
Are here not mixed up the two opposites rudimentary 
and vestigial? If this organ never was in a complete, 
functional condition, it would be a rudiment in the sense 
of incipient evolution. But our author can only mean 
vestige or remnant. 

Concerning the question of the homology of air- 
bladders and lungs, a view still frequently advocated, 
we are told clearly, on p. 216, that 
‘“* from the low stage of the future lungs are derived 
other organs which do not yet have a respiratory 
function, namely, the so-called airbladders of the 
fishes. Consequently we do not meet with the lungs 
as such from their first beginning, but as air-receiving 
organs of other significance. Only gradually they 
become capable of competing with the primary 
respiratory organs (the gills) and are thereby turned 
into lungs.”’ 

But on p. 256 we are informed, upon the ground 
of want of proofs of the change of airbladders into 
lungs, that more likely the airbladders and lungs are 
akin to each other only in so far as both are evagina- 
tions of the gut, but that both have started very early 
upon opposite roads. In other words, the text is 
flatly contradicted by the small-printed later addition. 

Gills.—On p. 239, the inner gills of the Anura 
are properly derived from their outer gills, a modifica- 
tion which has been studied by Maurer and others. 
On the next page, however, the outer gills of the 
Anura are derived, 4 la Boas, from the true inner 
gills of fishes, and on p. 341 we are told that the 
former, first, derivation means a gap in comparison 
with fishes. Of course there would be a gap, since 
the two statements, the first correct, the second a 
baseless assumption, are absolutely contradictory. 
This muddle could not have happened unless the small 
type of pp. 240-241 was a later addition to the text. 

Vascular System, pp. 337-339.—The participation 
of the endoderm in the formation of the heart of 
Amphioxus is certain. Very valuable is the fact that 
the endoderm contributes te the vascular system, 
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heart and vessels of certain Elasmobranchs, but it is 
gradually superseded by the mesoderm. It is doubt- 
ful whether the case of entirely mesodermal formation 
is a reversion to the original condition. Since the 
endodermal origin stands in opposition to what 
happens in almost all the bilateral invertebrates, we 
conclude that the change took place already in the 
Tunicata, viz. that endodermal growth has _ been 
acquired by them, whence the Vertebrata have taken 
it over. Now, having had to conclude that the en- 
dodermal origin of the vascular system of Tunicata and 
Vertebrata is a secondary feature, which is still pre- 
served in but a few cases, the question arises whether 
the mesodermal origin is to be explained by a reversion 
to the original condition or whether it is (p. 339) once 
more (wiederum) a canogenetic feature. We desist 
from answering these questions, 
‘da in den Thatsachen nichts geaendert wird, und 
durch Caenogenese auch etwas Altes entstehen kann, 
nach den Beziehungen die alt und neu besitzen.”’ 
He who understands the above sentence, to the exclu- 
sion of doubt, will be able to translate it. 

Could the author not apply to the solution of the 
discrepancy the same principle of the suggestion which 
he makes on p. 416, apropos of 


‘the origin of the lymph-follicles reveals the lymph- 


cells as derivations of the endoderm. The primitive 


condition is lost in the Placentalia, not because the 
endoderm has handed over its function to other 
tissues, but because the latter have received their en- 
dodermal share at a much earlier ontogenetic 
period ’’? 

Heart, p. 345.—The heart of reptiles, birds and 
mammals passes temporarily through the stage of a 


| double tube. On p. 345 this is explained as an un- 


doubtedly secondary feature, due to a special adapta- 
tion to nutritive arrangements, nameiy, the accumula- 
tion of foodyolk, on or in the wall of the gut. In 
the Mammalia the double anlage still occurs, in spite of 
the loss of the yolk. This is certainly an ingenious 
and possibly correct explanation, but the reader will 
miss any allusion to Elasmobranchs, with their un- 
paired heart-tube and great mass of yolk. He may 
further wonder from which class of animals the mam- 
mals have taken over this feature, if, as our author 
contends repeatedly, the reptiles are to be excluded 
from the mammalian line of descent. 

Coecum and Vermiform Appendix.—On p. 171, speak- 
ing of the end-gut, he emphasises his former sugges- 
tion that the finger-shaped gland of Selachians is the 
forerunner of the coecum; a complex of glands which 
pour their secretion by one duct into what marks the 
upper end of the end-gut. Such glands must neces- 
sarily have started from the endoderm, but on p. 174 
we find the following perplexing statement :— 


‘The independence of the coecum is (in Iguana) 
most strongly shown, and thereby we come to that 
organ which the Selachians possess as the finger- 
shaped gland, originally foreign to the gut-wall, but 
raised to permanent value by the connection with 
the latter.”’ 


As here expressed, this can only mean that once 
upon a time there existed a fluid-secreting gland in 
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the neighbourhood of the gut, and which later on, 
becoming connected with the gut, laid the foundation 
of an important organ, the coecum. 

Excretory Organs, p. 437.—The author favours 
Boveri’s hypothesis of the evolution of the archinephric 
duct, but with an almost fundamental modification. 
However, this explanation, being inapplicable to Cyclo- 
stomes, leads to new difficulties and further doubts, 
which partly undo what has been elaborated just pre- 
viously. H. Gapow. 


THE WORK OF MARIGNAC. 


(Euvres complétes de J. C. Galissard de Marignac. 
Tome ii., 1860-1887. Pp. 839. (Paris: Masson and 
Co., n.d.) 

& is by no means an easy task to give an intelligible 

account of the labours of such an industrious 
and versatile worker as Marignac was. An outline of 
his life, written by M. Ador, his son-in-law, who edits 
the two large volumes of his republished work, has 
already been noticed in these columns. It now remains 
to deal with his researches, of which only a sketch 
has previously been given. 

The three main lines of investigation treat of (1) the 
rare metals of their compounds, (2) crystallographic 
measurements, and (3) thermal chemistry. Under the 
first heading, we find memoirs on beryllium, lantha- 
num, didymium, yttrium, erbium, niobium, tantalum, 
“ilmenium,”’ zirconium, mosandrum, and ytterbium, 
the last a discovery of his own. The final article in the 
book, published in 1887, is a criticism of Sir William 
Crookes’s paper ‘‘ On the Genesis of the Elements ”’; 
Marignac is not disposed to accept the interpretation 
which Crookes places on the different spectra of suc- 
cessive fractions of ‘‘ yttrium,” viz., that a gradual 
separation of an element into parts endowed with 
different properties has taken place; he rather inclines 
to attribute the varying spectra to the accumulation 
at each end of fractions of impurities, each of which 
has the power of profoundly influencing the spectrum 
of the real yttrium. 

The equivalents of no fewer than twenty-eight ele- 
ments were determined by Marignac; and at the end 
of the book a comparison is made between the values 
found by him and the table of the International Com- 
mittee of 1993. The correspondence between the two 
is very striking; indeed, in no fewer than fourteen 
instances, the numbers are almost identical. It is 
strange, however, that Stas found for the atomic weight 
of iodine the number 126.85, while Marignac agrees 
more nearly with later determinations by Ladenburg 
and by Scott. In stating his results, Marignac is 
always modest. He writes :— 

“* Je puis bien reconnaitre, aprés avoir étudié le beau 
travail de ce savant, qu’il a apporté, dans ses expéri- 
ences, des soins infiniment plus minutieux que ceux 
gue j’avais cru devoir prendre.”’ 

Nevertheless, in almost all cases, the agreement with 
Stas is a very close one.. He is by no means convinced 
that Prout’s hypothesis is put out of court by Stas’s 
researches; he draws attention to the fact that while 
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the mean variation from whole numbers of the atomic 
weights determined by Stas should be about o.5, it is 
only 0.103, even if chlorine be included ; and if chlorine 
be rejected, it is reduced to 0.068. 

From time to time, Marignac wrote criticisms of 
notable papers recently published; and in many in- 
stances he repeated the work of the authors. His 
remarks were always gentle and kindly, hence he never 
was drawn into controversy. Yet he bore his share 
in attempting to solve the questions of his day; he 
published many papers relating to dissociation; the 
most noticeable deals with the specific heats of gaseous 
ammonium chloride, mercuric chloride, and sulphuric 
acid, and the heats of volatilisation of these bodies. 
The latter are naturally high, for they include the heat 
of dissociation. Marignac’s criticisms are, however, 
sometimes a little naive; for example, after drawing 
attention to Andrews’s and Tait’s observation that the 
volume of ozonised oxygen is increased permanently by 
raising its temperature to 230°, he remarks :— 

** Or, une condensation aussi considérable que celle 
qui résulterait des*expériences de MM. Andrews et 
Tait eut été un fait trop saillant et trop important pour 
échapper a ces habiles chimistes (MM. Fremy et 
Becquerel) ou qu’ils n’en fissent pas mention.” 


If this species of argument were permitted, the 
progress of science would be slow. 

Marignac’s crystallographic measurements are very 
numerous, and were evidently made with the greatest 
care; they should form a valuable storehouse of facts, 
when our knowledge of the relation between the forms 
of matter and its constitution has been further de- 
veloped. 

Among his researches on thermal chemistry, be- - 
sides those relating to anomalous vapour-densities, 
Marignac devoted much time to the investigation of 
the specific heats, densities, and expansion of solutions. 
Like all his work, it is careful and exact, but led to 
no important conclusions. 

Enough has been said to give the reader an idea 
of the enormous productivity of Marignac. In his 
own field, that of the rare earths, he is probably un- 
surpassed as an investigator, and in issuing this col- 
lection of his memoirs, M. Ador has erected to him a 
monument “ aere perennius.”’ W. R. 


IRRIGATION IN THE WESTERN STATES OF 
AMERICA. 

Irrigation Institutions. A Discussion of the Economic 
and Legal Questions created by the Growth of 
Irrigated Agriculture in the West. By Elwood 
Mead, C.E. Pp. xi+392. (New York: The Mac- 
millan Company; London: Macmillan and Co., 
Ltd., 1903.) Price 5s. net. 

os work was originally prepared for a course of 

lectures on the institutions and practice of irriga- 
tion for the University of California. The author is of 
opinion that the land in the United States that has 
hitherto been relied on to meet the demands of the 
nation’s growth will not much longer be available for 
this purpose, so rapid has been the increase > @ 
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population during the last few years. 
pated that at the end of the next half century there 
will be 200 million people to feed. It has for some 
time past been recognised that the arid regions of the 
West, at the foot of the Rocky Mountains, consisting 
of enormous areas of barren sands broken only by 
patches of yuccas and sage bushes, becomes, if irri- 
gated, capable of growing crops of all kinds and in 
the greatest luxuriance. Already where irrigation has 
been applied, the traveller almost suddenly passes from 
a desolate and an apparently worthless region to a 


It is antici- 


land of plenty, and is confronted by orchards and | 


gardens which resemble the century old creations of 
France and Italy, with homes rivalling in taste and 
convenience those of the eastern States. The climate, 
though arid, is remarkably healthy, the heat of the 
southern summers and the cold of the northern winters 
being mitigated by the dryness of the atmosphere. 
The mountains and valleys of this district are recog- 
nised as natural sanitaria, to which thousands of per- 
sons resort in order to live. The arid land, when irri- 
gated, is capable of producing crops worth 2ol. an acre. 
Oranges and grapes grow and ripen abundantly, and 
in Southern California an orange grove of twenty 
acres constitutes an estate. 

The value of the land for raising crops when irri- 
gated became first recognised by the flourishing con- 
dition of the colony established by Horace Greely in 
Colorado, and after his success numerous irrigation 
schemes were set on foot, both by single settlers and 
companies. The first step in the change from sage 
bush desert to fields of grain is the construction of a 
ditch by the small holder, or of a canal which shall 


be large enough to water several farms. These canals, 


in some cases, are large enough to supply from five ° 


hundred to a thousand eighty acre farms. The water 
is supplied to the farmers in fixed quantities, measured 
either by the miner’s inch or the cubic foot, being the 
volume of water that will flow through an inch or foot 
square orifice under a designated pressure; or else by 
the acre foot, being the quantity required to cover an 
acre to a depth of one foot. The price paid for the 
water varies according to the locality and the cost of 
the works. 

When the rivers and streams carried a surplus, water 
was diverted with lavish prodigality, and irrigators 
gave scant heed to their respective rights because, so 
long as each had 
When, however, irrigated agriculture became an 
assured success, and ‘the area of the irrigated farms 
increased, innumerable quarrels and law suits as to 
water rights ensued, and as, according to the author’s 
estimate, there is only a sufficient supply of water to 
irrigate one-tenth of the arid West, the right to obtain 
this will be guarded with greater jealousy as time goes 
on. The laws in the different States as to these rights 
vary considerably, and are set out with much detail by 
the author. This, together with the practical inform- 
ation given as to irrigation, will render this book of 
very great service to those engaged either as settlers 
on the irrigated lands or to hydraulic engineers 
engaged in laying out irrigation works. 
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all he needed, he was satisfied. | 


- tions in an expression such as a+b xc. 


OUR BOOK SHELF. 


Algebra. Part i. 


By Kaliprasanna Chottoraj. 
vi+ 482. 


Pp. 
(Calcutta: The City Book Society, 1903.) 
Tuts book is ‘‘ an elementary treatise on algebra in- 


tended for use in Indian high schools.’’ ‘* Each rule 
and each process are followed by a_ well-graduated 
and sufficiently large collection of examples.’’ These 
quotations from the preface serve to characterise the 
book. It is intended for beginners, and includes the 
theory of indices, and proportion, but not quadratic 
equations. The book is too full of rules and processes, 
and the student is in danger of losing his grasp 9° tne 
fundamental ideas through the bewildering number of 
special methods, and may be led to think that he must 
remember the many rules and artifices which can only 
be acquired by practice and experience. Thus, for 
instance, under the heading of the resolution of 
x?+ax+b into factors, we find a first method, a second 
method, followed by two important hints and forty- 
five examples; then ax?+bx+c is treated on the same 
lines and at the same length. 

The explanations of fundamental principles are 
sound and clear, and seem designed to meet every con- 
ceivable difficulty, but there is a tendency to lay stress 
on unessential features and mere detaiis of presenta- 
tion. As an instance of exactness, it is shown how 
the lowest common multiple need not be the least in 
an arithmetical sense. We are glad to see a whole 
page devoted to the distinction between an equation 
and an identity. 

An attempt is made to define the order of the opera- 
This can only 
lead to confusion and mistake. The use of brackets 
should be taught from the beginning. 

The book is poorly printed, but of a convenient size, 
and will doubtless prove useful to those for whom it 


Practical Chemistry and Physics. By 
A.R.C.S., F.C.S. .Pp. 108. 
mole, 1903.) 


J. Young, 
(Woolwich: Catter- 


Tue space allotted to “‘ physics’? is so very limited 
(9 pages out of 108) that the book may be considered 
as one on practical chemistry. 

As a laboratory guide to chemical analysis there 
is little to distinguish it from many others deal- 
ing with the same subject. The individual reactions 
for the metals and acids are followed by analytical 
tables and a few exercises in gravimetric and volu- 
metric analysis. A page is usefully devuied to the 
detection of impurities in common reagents. 

The utility of a book of this kind depeids in the first 
place on the student’s previous training in practical 
chemistry, for it would be out of the question to put 
a beginner through a course which deals almost ex- 
clusively with inorganic analysis; in the second place, 
it depends on the amount of supervision exercised by 
the demonstrator, for there are neither drawings of 
apparatus nor details of manipulation. Granted the 
necessary training and supervision, one is nevertheless 
led to suspect from observations dropped here and 
there that it is not a quickening spirit of philosophic 
inquiry which pervades the book, but the heavy atmo- 
sphere of the examination room. ‘‘ The test is too 
delicate for ordinary use.” ‘‘ Be careful always to 
add excess of the group reagent. Any less is quite 
useless ; the ppt. not only fails to come, but afterwards 
appears in the wrong place, besides giving rise to other 
complications.’’ ‘‘ When the number of bases known 
to be present has been found, the analysis can be 
stopped.’’ 


A reminiscence of the old stock question of the 
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Science and Art elementary paper is contained on p. 73 
under the heading of ‘‘ How to construct chemical 
equations.”” The expression ‘‘ two thicknesses of blue 
glass”? might be more explicit, and the same may be 
said of the term ‘“‘ injurious ’’ applied to an excess of 
barium chloride. Many of the pages are unnumbered, 
and there are numerous misprints. J. B. C. 


Elements of Physics. By Ernest J. Andrews and 
H. N. Howland; to which is added a Manual of 
Experiments. Pp. xi+386+53. (New York: The 
Macmillan Company; London: Maciwllan and Co., 
Ltd., 1903.) Price 6s. 

Tue aim of the writers has been to present an account 
of physics suitable for secondary schools. With this 
aim in view, they have avoided everything of a purely 
academic character—with the exception of “ little bits 
of history ’? which they make a point of inserting. 
The book is of a very elementary character, and is 
almost completely free from any mathematics except 
the simplest arithmetic. More attention is paid to a 
delivery of the facts with which a pupil is expected to 
be acquainted than with formal proofs of the relations 
between them. The authors’ methods may be indi- 
cated by the constant recurrence of the two phrases 
“it is evident’? and “ just as.’? The latter phrase 
shows the reliance placed on the method of analogy ; 
the former phrase sometimes means it is easily proved 
by simple experiments—and suitable experiments are 
then described ; sometimes it appears to be used merely 
to help over a difficult point. Great emphasis is laid 
on a pupil learning a thing by observation, and this 
is as it should be. An adequate course of introductory 
experiments is given in the ‘* Manual.” 

In general, the explanations given are clear and 
sufficiently accurate. It is true that the man who is 
clothed with the love of accuracy as with a garment 
will not take much pleasure therein. But there is a 
rapidly growing class of students—the product of 
county scholarships, &c.—who, owing to imperfect 
mental training, require knowledge to be served up 
in a simple if even somewhat loose way; and these 
requirements deserve to be satisfied. 

In a few places there are unfortunate slips. The 
reference to ‘‘ permeability ’? on p. 183 is quite mis- 
leading—it is confused with ‘“‘ retentivity.”” Again, 
in connection with the liquefaction of gases, it is 
explained how a little liquid air may liquefy a lot; this 
savours of the monthly magazines. These misconcep- 
tions should be cleared up in a future edition. 


First Steps in Photo-Micrography. By F. Martin 
Duncan. Pp. 104. (London: Hazell, Watson and 
Viney, Ltd., 1902.) Price 1s. net. 


Tuis little work is intended, as its title implies, to be 
a guide for those who are beginners in a fascinating 
branch of photography. It is avowedly written for 
photographers, and not for microscopists, so that much 
that is passed over may be excused. The apparatus 
stated to be necessary is such that good work may be 
accomplished even with moderately high powers. 

The tendency has been of late to advise beginners 
to attempt some photomicrographic work with the 
most meagre appliances, thereby increasing their 
difficulties at the beginning. 

_It is satisfactory to note that in this little book 
simple yet efficient appliances are advised. The 
portion devoted to the illumination of objects, perhaps 
the most important part of the whole subject, is treated 
all too briefly, but in other respects the book may be 
recommended to those who are commencing photo- 
micrography, as a useful guide which will materially 
assist them in their earliest efforts. 


NO 1748, VOL. 67] 


LETTERS TO THE EDITOR. 


‘The Editor does not hold himself responsible for opinions 

~ expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NaToRE. 
No notice is taken of anonymous communications.] 


Radio-active Gas from Well Water. 


I wave recently found that water from deep wells in 
Cambridge contains a radio-ac ive gas, and I am anxious 
to see whether water from other sources possesses the same 
property. 1 should be greatly obliged if any of your readers 
who have access to deep level water would fill.a clean two- 
gallon can with it and forward it to the Cavendish Labor- 
atory. I should, of course, pay the carriage and return the 
can. I may say that I have already had samples of water 
from Birmingham and Ipswich, each of which contained the 
gas. J. J. Tuomson. 
Cavendish Laboratory, Cambridge, April 25. 


Can Dogs Reason? 

Dr. Hitt has recently asked the question, ‘* Can dogs 
reason?’’ The following analogy has always appeared to 
me to be a sufficient reply. In ordinary circumstances, few 
human beings make use of their sense of smell; to excite 
it, the odour must be fairly strong, and also unusual. It 
may be regarded as probable that few dogs make habitual 
use of any power of inference, but have only vague sensory 
impressions, to which an almost automatic response is given. 
Yet under sufficient stimulus, they may perform acts in- 
volving an exertion of a considerable amount of ‘*‘ thought.’” 
Whereas, then, dogs rarely ‘‘ think,’’ but frequently make 
use of their delicate sense of smell, human beings seldom 
make use of that sense, but constantly exercise their reason- 
ing faculties. 

Again, is not the opening of a box somewhat akin to the 
exercise of an inventive faculty? Teach a man how to 
operate a complicated machine of which he does not under- 
stand the mechanism, and it may be doubted whether he 
will connect the process of setting it in motion with some 
desire to gain an advantage which is not obviously attained 
by doing so. 

I am tempted to describe an occurrence which reveals 
in a dog which I have at present the possession of two 
rather rare qualities of mind for a dog. One is the accumu- 
lation of brightly coloured objects. This dog sleeps on a 
mat in a basket. On taking out the mat to clean it, a 
strange collection of articles is generally neatly arranged 
below it ; I remember, for instance, large pieces of red seal- 
ing-wax attached to strings, a comb, a piece of whalebone, 
a Brussels sprout, some lumps of coal showing pyrites, a 
polished dry rib bone, some kindling sticks with resin, &c. 
These objects had not been gnawed, but merely placed under 
the mat as valued possessions. 

Again, this dog has a keen sense of a joke. Some days 
ago, a small dog with a loose chain was wandering in the 
garden. Its owner came out and called it. My dog caught 
the chain, dragged the little dog away, and waited events. 
As soon as the owner approached, the small dog was dragged 
out of reach, and it was not until after a long chase that 
the little dog was captured. These small incidents show, I 
think, that it is as impossible to classify al! dogs together 
as it is to classify human beings; their minds naturally run 
in very different directions, and, just as there are inventive 
or artistic men, so dogs may show leanings towards special 
developments of their minds. Wittiam Ramsay. 


Bullfinch and Canary. 


Tuat a bullfinch can be trained to pipe a whole tune, or 
more, to perfection, that is to say, do it, so far as intonation 
and rhythm are concerned, as well as any skilled musician, 
everybody knows. It is also a fact, though perhaps less 
common, that a canary, placed in an adjoining room and 
hearing the tune of such a piping bullfinch over and over 
again, may, quite by himself, t.e. without being trained for 
it, acquire the same accomplishment to the minutest detail. 

An experience, however, which I have had during a 
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recent visit to Germany has so greatly impressed my friend 
Prof. Hubrecht of Utrecht, to whom I told it, that I 
venture to think you will find it of sufficient interest to be 
laid before your readers. 


My sister, Frau Prof. Grosse of Brunswick, possesses | 


an old bullfinch which pipes, among other tunes, ‘* God 
Save the King ’’ beautifully, even embellishing it now and 
then with some charming little gracenotes. For some time 
he was the only bird in the house, until, about a year ago, 
my sister received the present of a canary bird, a lovely but 
untrained songster, singing, as they say in Germany, “ as 
his beak was grown.” 

The cages containing the two birds stood in two adjoining 
rooms. At first one of the birds would be silent when the 
other was singing. Gradually however the young canary 
bird commenced to imitate the tune of the bullfinch, trying 
more and more of it at a time, until after nearly a year’s 
study he had completely mastered it, and could pipe it quite 
independently by himself. As I said before, this, in a canary 
bird, though a rare accomplishment, is nothing very extra- 
ordinary or unheard of. 

Now, however, I come to my point. 
to relate seems to me so wonderful that I should consider 
it absolutely incredible had I not with my own ears heard 
it, not once, but dozens of times within the few days of 
my visit. 

When the bullfinch, as sometimes happened, would, after 
the first half of the tune, stop a little longer than the rhythm 
of the melody warranted, the canary would take up the 
tune where the bullfinch had stopped, and properly finish 
it. This, then, is what I heard :— : 


I should be glad to read in a further issue of your paper 
whether you share my astonishment, or if any of your readers 
can perhaps recall, or have ever heard of, a similar ex- 


perience. GEORGE HENSCHEL. 
Kensington, April. 


Mendel’s Principles of Heredity in Mice. 

In Nature of March 19 Mr. Bateson refused to discuss 
the eye-colour of Mr. Darbishire’s mice as a simple 
character, separable from coat-colour. He then treated 
Mr. Darbishire’s results as dependent on gametes of two 
kinds; one, G, bearing the characters ‘‘ white coat and 
pink eye,”’ the other, G’, bearing ‘‘ colour in the coat and 
pink eye.’’ The hybrids resulting from the cross were said 
to be of constitution GG’, and their offspring were repre- 
sented, in constitution and in relative frequency, by 

GG+2GG/+G/G'. 

Hybrids are here represented as producing gametes of 
two kinds only, each kind like that of one pure race; eye- 
colour and coat-colour are transmitted together in one un- 
resolved ‘‘ allelomorph.”” The mice in any one of the three 
groups are said to be formed from similar pairs of gametes, 
and they should themselves be similar; but they are not. 
The colour in the coat of a mouse GG’ may be ‘yellow, or 
some shade of wild-colour, or black; that of a mouse G’'G' 
may be yellow, fawn, or lilac.” 

In Nature of April 23 Mr. Bateson abandons his first 
formula; he now says (1) that more than two kinds of 
gametes take part in the first crosses, since the gametes 
of one or both pure races are heterogeneous; (2) that coat- 
colour is split into simpler elements when the hybrids form 
gametes. The heterogeneity of gametes in two races, both 
of which breed true, while one has been declared by Mr. 
Bateson to be universally recessive, is a doctrine too 
amazing for brief treatment; I therefore consider only the 
second of the new assumptions. , f 
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What I am going | 


The hypothesis of March 19, invoking only two kinds of 
gametes, supposes that one out of every four offspring of 
hybrids will be a recessive albino, and this is not contra. 
dicted by the facts: but the hypothesis regards black and 
yellow coat-colour as produced by identical pairs of gametes. 
The new hypothesis provides different gametic elements {or 
the black and for the yellow mice, but it reduces the number 


’ 


of ‘‘ recessive ’’ albinos among the offspring of hybrids to 
a maximum of one in nine. The two ‘‘ Mendelian predic- 
tions ’’ which Mr. Bateson has so far uttered ex post facto 
are mutually contradictory ; with which of them is the in- 
heritance of coat-colour *‘ in punctilious agreement ’’? 
Oxford, April 24. W. F. R. WELpon. 


The Discovery of Japan. 


From a review in Nature of November 13, 1902 (vol. Ixvii, 
p. 28), I gather Herr Hans Haas, like many other writers 
on Japan, considers Ser Marco Polo the first who brought 
any news of Japan to the west. In this connection, it will 
be interesting to note that in his ‘‘ Six Voyages,’’ Paris, 
1676, Tavernier tries to identify a local name of the classic 
geographers, Jabadi, if I remember correctly, with the 
ancient vernacular designation of the empire, Yamato, or 
rather with its Chinese rendering, Yamadai or Jabatai. 

Whether this identity be true or not, it is almost certain 
that Japan was well known to the mediaval Arabs much 
prior to Marco Polo. In a French translation of the 
** Voyages of the Two Arabs in the Ninth Century,’’ an island 


| near China is mentioned the inhabitants of which used to 


send a tribute to the latter, in the firm belief that it would 
make their own country peaceful. This island seems to point 
to Japan, the story being apparently a version of the legend, 
recorded in Wang Chung’s ‘** Lun Hang,’’ first century 
A.D., that under Ching-Wang of the Chau dynasty (c. 1100 
p.c.), China enjoyed such an extraordinary peace that it 
caused even the winds and waves in the neighbouring States 
to be perfectly calm, on which account the people of Lacs 
gave him thanks by their envoys, who reached the capital 
after several years’ journey, and the Japanese made him pre- 
sents of the Salty Herb (now supposed to mean the Angelica 
Kiusiana, Maximowicz). The ** Second Annals of Japan” 
mentions several Arabs, including women, passing into or 
becoming settled in Japan during ‘the eighth and ninth 
centuries. This is no wonder, for, in those ages, China 
under the grand dynasty of Tang was so prosperous and 
powerful that nearly all Asiatic peoples of significance 
vied in asking her favours, and they saw each other very 
frequently in that empire; besides, doubtless there were 
many Japanese who passed through China into the lands 
then called her territories or tributaries ; thus, Twan Ching- 
Shih, in his ‘‘ Miscellany,’’ written ninth century A.p., 


| speaks of his meeting with a Japanese priest, who came 


back from his travels in India, where he witnessed the 
figures of the famous Chinese pilgrim, Hiuen-Tsiang, re- 
vered in the Buddhist churches. Indeed, the ‘‘ Second 
Annals "’ relates how, in the year 753 A.D., the Japanese 
ambassador was successful in a dispute with the Arabian 
about the first seat of honour on occasion of a state banquet 
on the New Year’s Day. Add to these, in the ‘‘ Hokuhen 
Zuihitsu,’’ written eighteenth century, it is argued that in 
the Middle Ages there were mutual acquaintances between 
the Japanese and the Persians. ; 

When we see in the sixteenth and seventeenth centuries 
(in part) the Spaniards and Portuguese flourishing in the 
Japanese ports under the native appellation Namban, or 
South Barbarians, it is very striking to find in a memoir 
evidently written in the fifteenth century, entitled ‘‘ The 
Successions of Governors of a County in Wakasa”’ (in 
Hanawa’s ‘‘ Collection,’’ ed. 1894, p. 375), the following 
passage :— : 

** June 22, 1408. A vessel of the Nambans arrived (in the 
province of Wakasa). Their emperor’s name is Arekishinkei, 
and the envoy’s Mongwan-hon-a. His Majesty’s presents 
to the Japanese emperor were a living black elephant, a 
mountain-horse (sic), two pairs respectively of the pea- 
fowl*and parrots, and various other articles. The ship 
was wrecked by a storm, and stranded on November 15, 
but, after being reconstructed, started for China on October 
I, 1409.” 
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This took place just 135 years before the advent of the 
Portuguese deserters Herr Haas describes as the first Euro- 
peans reaching Japan; and if so, what were these “* Nam- 
bans’ of the years 1407-8, the first instance, so far as 
| know, of the name in the Japanese records of this sort? 

In the same review, the writer, talking about Xavier’s 
jabours, says :— 

‘‘ What would be interesting and instructive to know 
would be what the Japanese, especially the Buddhists and 
Confucianist scholars, thought of his doctrines. No hint 
has come down to us—perhaps they took no thought of a 
strange religion that seemed of no importance.’ 

As he expresses it at the same time, Xavier’s stay was 
too short to qualify him to make his dogmatic teaching 
in its utmost expression ; but one must not conclude thereby 
that in the same century Japan was totally destitute of 
the native scholars of repute taking interest in the subject 
of Christianity. Thus we read in a eulogy on Master 
Seigwa (1561-1619), the greatest of all Confucianists of that 
age, that he was thoroughly learned not only in all Japanese 
and Chinese literatures, but, moreover, ‘‘ as well in the 
books of the Buddhists in India as in the doctrines of 
Jesus Christ of the South Barbarians ’’ (Oota, ‘* Ichiwa 
Ichigen,’’ ed. 1885, tom. xix, fol. 19, 5). 

As the native documents and treatises of any concern to 
Christianity were well-nigh annihilated under the most 
rigorous inquisitions, which were mainly incurred by the 
so-called South Barbarians intermeddling with the political 
aflairs of the country, and which that religion continued to 
undergo during the two centuries of the Tokugawa Shé- 
gunacy, practically no hint has come down to us of what 
the native scholars thought about it before the persecution 
began. From what are left dispersed in their works, how- 
ever, we may be fair in judging that most of the intelligent 
Japanese, then and directly after, descried in the tenets and 
rituals of Roman Catholicism nothing but an especial form 


‘of Buddhism. To the Europeans, Nobunaga’s dictum on 


its toleration is well known—*‘ While there exist so many 
sects already, why do we not let this sect stand?’’ Kuma- 
zawa Rydkai (1619-91), the renowned Confucianist re- 
former in politics, calls the creed simply Southern Buddhism, 
ie. Buddhism of the South Barbarians. Later, Arai 
Hakuseki (1657-1725), after repeatedly giving ear to the 
Roman missionary, J. B. Sidoti, is said to have remarked 
upon the subject, ‘‘ His doctrine is as absurd as Buddhism, 
they differing from one another only in the points of their 
terminology ’’ (Amenomori's ‘* Adversaria,’’ ed. 1892, vol. x. 
p. 86). Parallel to these, I remember I have read in a 
letter of Xavier’s contained in Ramusio’s ‘‘ Viaggi e Navia- 
tioni ’’ a passage implying his recognition of some Christian 
essence in the Buddhist dogmas then current in Japan. 

As I recollect there was in a back number of NaturE a 
certain though very brief reference to a Life of J. B. Sidoti, 
it will be apropos of this letter to give a few facts-relating 
to him, which, I think, are not so well known now among 
Christians as they ought to be. Arai Hakuseki, men- 
tioned above, was a man of singular parts, extensively 
erudite, notorious in poetry even in China, very active in 
politics of the court at Yedo, and nowadays nobody denies 
him the honour of the first introducer of the western science 
into the Land of the Rising Sun. This innovation, how- 
ever, was simply the result of his official interviews with 
that devoted but unfortunate missionary in 1709 A.D. 
Sidoti professes to have made himself adept in the Japanese 
language at Rome, but after all his acquirements appear to 
have been too limited to make him speak freely in it. So 
Hakuseki made every effort in his brain to secure from him 
accurate information on subjects of the regions, then per- 
fectly unknown to the Japanese, through a Dutchman’s 
interpretation, observing on the difficulties of the task at 
the outset, “‘ Still is it reasonable to suppose that all this 
stranger’s words are nothing but a shrike’s shrieks? ’’ The 
results of these conversations were the two works ‘‘ Choice 
Reviews of a Foreigner’s Tales’ and ‘“‘A Memoir on 
the Western Ocean,’’ which formed the principal cause of 
the eighth Shégun’s edict to tolerate the reading of the 
European books pertaining to science and arts, the sine qua 
non of their wholesale importation in these present days. 
That all the conduct of Sidoti greatly affected Japanese 
minds, in spite of their hatred of his creed, is borne out 
by a letter he wrote in a prison, whereby he petitioned the 
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authority to chain him tightly in cold winter nights, in 
order to let the miserable watchmen about him enjoy 
their sleep at ease (see Oota, op. cit.). Immediately after 
Hakuseki’s remark on his religion quoted above, this pas- 
sage follows :—‘‘ But his personality was so uncommon 
that it makes me ever unable to forget him!’’ And it 
will be greatly gratifying and edifying to the modern 
Christians to reflect upon how powerful the unparaileled 
morality of this single, forlorn missionary was after his 
death, in effecting the reopening ef the doors, which his 
nominal brethren, the very worthy ‘‘ South Barbarians,”’ 
had caused the Japanese to shut against themselves. In 
fact, Yuasa’s ‘‘ Miscellany from a Literary Society ”’ tells us, 
‘* Hakuseki used to say all Sidoti’s deportments convinced 
him in the belief that even the Five Virtues’ of our Sage 
were no more than what that missionary daily carried him- 
self with ’’; an unexampled encomium uttered on a Christian 
by the followers of the great Chinese philosopher ! 
Kumacusu MINAKATA. 
Mount Nachi, Kii, Japan, March 1o. 


Sir O Lodge and the Conservation of Energy. 

Tue utterances of many men of science as to the doctrine 
of the conservation of energy betray a tendency to ex- 
aggerate the importance of the position of this principle 
in the general scheme of physical science. It appears some- 
times to be forgotten that the principle of energy, if applied 
to even the simplest dynamical system which is possessed 
of more than one degree of freedom, is, taken by itself, 
wholly insufficient for the determination of the motion of 
such system. Although the principle has been of inestim- 
able value as regulative of the relations between the 
different forms of molar, molecular, and corpuscular energy 
which the state of our knowledge compels us to distinguish, 
it is nevertheless true that in an ultimate dynamical 
formulation of physical phenomena, the principle of energy 
descends to the rank of being one integral only of the 
dynamical equations of a system, a knowledge of the other 
integrals being indispensable for the complete determination 
of the motions of the system. 


This tendency to exaggeration is illustrated in a very . 


striking mariner in the interesting paper by Sir O. Lodge 
on ‘Interaction between the Mental and the Material 
Aspects of Things’’ (see Nature, April 23, p. 595). Sir 
O. Lodge, in discussing the question whether the assump- 
tion of a direct action of life upon matter is consistent with 
physical laws, advances the theory that, although life can- 
not generate mechanical energy, it can exert guiding 
mechanical forces which do no work on matter. Sir O. 
Lodge appears to think that by restricting the action of 
the psychical on the physical in this way, he has suggested 
a compromise which ought to satisfy the supporters of 
naturalism whilst it at the same time leaves sufficient 
play for the action of the psychical. 

The really fundamental issue between the advocates of 
thorough-going naturalism and their opponents is at bottom 
the following :—Can the human body, or the physical world 
including living organisms, be rightly regarded as theo- 
retically completely representable as a dynamical system, in 
such a manner that the whole of the motions of the system 
are completely determinate in accordance with the laws of 
dynamics? Is the physical a complete system without 
taking account of any action on it arising from the 
psychical, or is it, on the other hand, necessary to suppose 
that an action of the psychical.on the physical exists, with- 
out which the actual motions of the physical cannot be 
completely determined? If the latter question be answered 
affirmatively, then it makes no difference in principle 
whether such action of the psychical does work, or whether 
it can be represented by the introduction into the dynamical 
system of ex hypothesi unknown frictionless constraints ; 
in either case the laws of physics, regarded as a sufficient 
system for the determination of all motions, fall to the 
ground. 

Sir O. Lodge’s contention ‘‘ that the fundamental laws 

1 Mildness, Faithfulness, Self-Respect, Respect to Others, and Com- 
plaisance. hen asked about Confucius’s character, Tsze-Kung, the most 
eloquent of all his disciples, enumerated these as its five components. In 
the eighteenth century there was a Confucianist master in Japan who 
opined it wise to substitute in the temples the five letters signifying them 
written on scrolls for the images of the philosopher. See the ‘ Analects of 
Confucius and the Kwagetsu Shinshi,” 
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of physics, complete and accurate as they are, in no way 
exclude guidance of events by the agency of life or mind or 
other unknown influence ’’ cannot, it appears to me, be 
regarded as true in any sense relevant to the main issue 
between naturalism and its opponents; that his contention 
holds because the psychic can be supposed to be sufficiently 
dexterous to apply all its interfering forces on matter 
‘* perpendicular to the direction of motion’”’ is, to my 
thinking, a complete fallacy based upon an undue estimate 
of the importance of the conservation of energy as com- 
pared with a more general formulation of dynamics. 

In an earlier part of his paper Sir O. Lodge has endorsed 
a somewhat different form of statement: ‘‘ That life is 
something outside the scheme of mechanics, although it 
can nevertheless touch or direct material motion, subject 
always to the laws of energy and all other mechanical laws 
(the italics are mine) supplementing them, but contradict- 
ing or traversing them no whit.’’ In this statement Sir 
©. Lodge has deigned to recognise the existence of the 
other mechanical laws. Considering that the motions of 
all the parts of a mechanical system are completely and 
uniquely determinate by means of the law of energy and 
all the other mechanical laws, it seems difficult to under- 
stand how room is left for supplementing these laws, or 
how the psychic can interfere in a mechanical system at 
all without traversing mechanical laws. 

I have no intention of expressing any opinion whatever 
on the main point of dispute between naturalism and its 
opponents, or of discussing the question whether our ex- 
perience of the world can be adequately represented by a 
dualism of the physical and the psychical. My sole object 
has been to show that in suggesting that, provided the 
psychical does not generate energy, it does not, by the 
impressing of force, really interfere with the completeness 


of the system of physical laws, Sir O. Lodge has simply | 


drawn a herring across the path of the controversy between 
naturalism and its opponents. E. W. Hopson. 
Christ’s College, Cambridge, April 25. 


Density and Change of Volume of Nova Persei. 


Dr. Ritter, when dealing with stellar atmospheres, 
touched upon the question of pulsation periods and changes 
of density of gaseous stars. His deductions are that the 
brightness of a variable (gaseous) star is inversely pro- 
portional to the square of its volume, and also that the 
period of pulsation varies inversely as the square of the 
star’s density. Now Nova Persei’s periods of pulsation have 
increased from about one day to five days and longer, from 
which changes, according to Dr. Ritter, we can estimate 
that the star’s density has diminished from 1/10 to 1/300 
of that of water. The square of the ratio of these two 
fractions is 1/900. The brightness of Nova Persei should 
have decreased to this fraction, which is equal to a decrease 
of about seven magnitudes. 

Important information as to the constitution of this star 
might be gained if a rigorous comparison between pulsa- 
tion period and brightness could be carried out. 

Dr. Ritter’s investigations will be found in Wiedmann’s 
Annalen, 1879, vol. viii. p. 177, and 1881, vol. xiii. p. 367. 

C. E. STROMEYER. 


A Katydid’s Resourcefulness. 


Durinc the past summer an intimate friend of the writer’s 
observed a peculiar case analogous to the Irishman’s 
“ spitting on his hands for a fresh hold.’’ An ordinary 
katydid, in trying to climb along the slats of a window blind 
that were very smooth owing to the glazed surface of the 
paint, kept slipping on the smooth surface. It would raise 
one front leg and then the other, bringing the foot or claw 
to its mouth, and there wet it with the ‘ molasses ’’? which 
exuded from the creature’s crop. Is this one of the practical 
uses made by the locust family of this sticky fluid to enable 
it to walk upon very smooth surfaces? If so, the writer 
has never had it brought to his notice before. 

Iowa City, Ia., October, 1902. Artuur G. Sith. 
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ABORIGINAL REMAINS IN N.W. FLORIDA.' 
7, HE first of these two. papers deals with arche- 


ological investigations along the coastal region 
of N.W. Florida, being a continuation of the searches 
conducted during ten successive seasons along other 
portions of the coast and the waterways running down 
to it. The work on this occasion was principally 
centred in the districts around Perdido Bay, Pensacola 
Bay, Santa Rosa Sound, and Choctawhatchee Bay. 
As has hitherto been the case in the investigation of 
Floridan antiquities, a rich harvest resulted, mainly of 
objects of pottery. This in spite of the excavation 
craze which has led numbers of unskilled searchers to 
probe the soil for its buried treasures. ‘‘ In no part 
of Florida,’ writes Mr. Moore, ‘‘ is the pursuit of this 
ignis fatuus so intense, and persons, otherwise sane, 
seemingly, spend considerable portions of their time 
with spade and divining rod in fruitless search.” 
Some twenty mounds were investigated, and the paper 
is devoted mainly to a detailed description of the finds. 
Numerous interments were discovered; the greater 
number of the skeletons were, however, incomplete. 
The custom of burying the remains of the dead under 
inverted earthenware bowls of large size was evidently 
very prevalent, and recalls the similar practice observed 
by the pre-dynastic Egyptians. An interesting custom 
is revealed in connection with the pottery vessels found 
with the greater number of interments. Very many 
of the pots buried with the dead exhibit a hole pur- 
posely broken through the base, this having been done, 
it is believed, in order to ‘‘ kill ’’ the vessel to free its 
spirit to accompany that of the departed. This custom 
was seemingly very largely practised, and must have. 
been associated with a system of primitive animistic 
philosophy which is almost world-wide, and which finds 
expression under different, though kindred, forms of 
manifestation. 

The finding of a definite class of mortuary pottery 
is also of great interest. These ceremonial pots were 
usually small, often somewhat fantastic in form, and 
of poor materials, and a very interesting feature con- 
sists in their basal perforations having been made at 
the time of manufacture. These vessels were, in fact, 
made for ceremonial ‘‘ killing ’’-—one may say, were 
made ready-killed—and they served as cheap substitutes 
for the more valuable useful forms. A parallel is thus 
afforded to the modern Chinese practice of burning 
at funerals cheap paper models of useful objects, 
money, &c., and to the specially-made valueless burial 
coins of Egypt and elsewhere. 

The decoration upon the pots is for the most part 
bold in design, and incised or stamped, at times ex- 
hibiting zoomorphic or anthropomorphic. themes in 
partial or complete relief. Some of the incised scroll- 
work is very skilfully executed, and gives a bold, 
intricate and effective pattern, notably in the case of 
a fine vase from a mound near Point Washington. 

The second short paper deals with researches con- 
ducted along the Tombigbee River by the same ex- 
plorers. A large number of mounds and camp sites 
were examined, and about 178 miles of the river banks 
were searched. The results were disappointing, and 
but poorly rewarded the labour expended. The mounds 
were largely domiciliary, and the finds from them were 
few in number. The author gives a complete list of 
mounds and camp sites along the region examined, and 
of the names of the owners of the properties upon 
which they stand, and this should prove very useful to 
future investigators. 


1 “ €ertain Aboriginal Remains of the North-West Florida Coast and the 
‘Tombigbee River.” Two papers by Clarence B. Moore. Journ. of the, 
se of Natural Sciences of Philadelphia, second series (vol. xi., part 4, 
1901. 
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POSITIVE SCIENCES AT THE 
INTERNATIONAL CONGRESS OF HISTORY. 


= HE name of Rome and the favourable season gave 
to the congress recently held in the Italian 
capital an international character, evident, not so much 
in the numerous concourse of visitors from all parts, 
as in the nature of the subjects treated. ‘Lhe congress 
was interesting, not only with regard to the original 
communications on historical subjects, but still more 
so respecting the series of discussions on the necessity 
of collecting and putting in order the material for 
study so as to render it easily accessible. Biblio- 
graphical questions are of greater importance to the 
historian than to the man of science. The latter, who 
has at his disposal material in a great measure of recent 
date and easily accessible, has been able, with greater 
facility than the historian, to get up good indexes and 
catalogues; but the difficulties which stand in the way 
of those desirous of collecting historical data, and of 
those who have to put them in order, varying, un- 
certain, obscure as such data are, scattered here and 
there in innumerable archives and libraries, are very 
great indeed. 

All, or nearly all, the resolutions voted by the con- 
gress refer persistently to the necessity of the publica- 
tion of catalogues, bibliographies, o! entire bodies of 
documents of a given kind, of atlases, reproductions, 
&e., and, contrary to what is customary amongst 
Anglo-Saxon peoples who rely more on_ personal 
initiative, an appeal is, of course, made to Govern- 
ments and academical bodies. 

The importance assumed by the eighth section— 
‘“‘ History of the Sciences ’’—is a gratifying fact to the 
cultivators of positive sciences. At the historical con- 
gress of Paris in 1900 this section was less attended; 
in Rome, on the contrary, the students of the history 
of the principal sciences were represented, assembled 
in friendly unanimity for a common object. 

Amongst the mathematicians I may mention 
Tannery, who traced the origin of the terms 
‘analysis ’’ and synthesis in mathematics; Loria, 
who, besides other communications, spoke in favour 
of the publication of the works of Torricelli; Vailati, 
who spoke on the theory of the lever according to 
Archimedes ;  Torni-Bazza, who treated of Niccold 
Tartaglia and of an inedited manuscript of Oxford, 
and others. 

Pirotta gave an account of the science of botany 
and its bibliography in Rome, Mattirolo spoke on 
Aldovrandi, Celani and Baldacci presented antique 
herbaria. 

Camerano narrated the hist of the doctrines of 
Lamarck in Italy at the beginning of the nineteenth 
century. 

Guareschi, with the aid of documents, showed the 
accusations of plagiarism against Lavoisier, formu- 
lated originally in England, to be unfounded. 

Sudhoff treated of Paracelsus and his writings; 
Blanchard, of the jetons of the members of the medical 
faculty of Paris; Barduzzi, of the University of Siena 
and of Andrea Mattioli; Pensuti, of the hospitals of 
antiquity. . 

Giinther discussed the Jacobsstab (Jacobs’s-staff or 
cross-staff), an ancient astronomico-geodetic instrument 
erroneously attributed to Regiomontanus; Millosevitch 
showed the necessity of promoting the knowledge of 
Ginzel’s canon of eclipses as a means of ascertaining 
the dates of the period of classical antiquity. . There 
were communications on the history of the tides 
(Almazia), on the mariner’s compass (Moretti), and on 
seismology (Baratto). 

On a motion of Giacosa, a catalogue of the writings 
on scientific subjects extant in the archives and libraries 
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| of the kingdom was voted; the necessity of courses of 


lectures on the history of the sciences in the universities 
was discussed, the limits of these courses being then 
determined, and finally, a permanent international com- 
mittee was appointed, to which was entrusted the care 
of the section of the history of the sciences at the 
future congress of Berlin. 

Positive sciences were likewise dealt with in some 
other sections. Montelius demonstrated the extension 
of relations between Italy and Scandinavia, proved by 
the amber trade up to the Bronze age. The woollen 
industry, introduced principally from England, and its 
economic results were discussed (Schulte). An interest- 
ing communication by Bargagli-Petrucci related the 
measures taken in Siena in the thirteenth and four- 
teenth centuries to provide the town with drinking- 
water, and the deliberations on the subject. 

Modern science with its positivistic ideas has like- 
wise not been without influence on the history of 
methodics. Thus, Vailati treated of the applicability 
of the notions of cause and effect in the domain of 
historical sciences, whereas Hartmann argued that 
history must follow evolutionist methods, excluding 
consciousness as a causal factor. Piero Gracosa, 


JULIUS VICTOR CARUS (1823-1903). 


ve generations of zoologists have been familiar 

with the name of J. V. Carus, who died in Leip- 
zig on March to at the age of fourscore years. His 
name has come to be associated with zoological, scholar- 
ship, with bibliographical and historical work, with the 
promulgation of Darwinism, and with the Zoologischer 
Anzeiger, which he edited for the last quarter of a 
century. 

Julius Victor Carus was born at Leipzig on August 
25, 1823;. he came of a scientific family, represented 
by several famous names in the history of science. His 
father was an illustrious surgeon—for a time professor 
at Dorpat; his mother was the daughter of a renowned 
gynecologist. From 1841 onwards, Carus studied 
medicine and natural science at the famous university 
of his birthplace, and in 1846 he became assistant 
physician at the Georgen-Hospital there. 

But zoology had a stronger hold on him than 
medicine, and thus we find him pursuing comparative 
anatomy at Wiirzburg, at Freiburg i. Br., and at 
Oxford (autumn of 1849). At Oxford he acted as con- 
servator of the Museum of Comparative Anatomy, and 
it was there that he perfected his wonderful command 
of the English language. In 1851 he returned to 
Leipzig as a docent, and there he remained, as pro- 
fessor extraordinarius of comparative anatomy, and 
as director of the zootomical collections, for more than 
half a century. There was, indeed, a notable break 
in 1873 and 1874, when he acted as locum tenens in 
the chair of zoology in Edinburgh for Prof. Wyville 
Thomson, then absent on the Challenger expedition. 
In Edinburgh memories still linger of his excellent 
lectures on comparative anatomy, which seem to have 
been somewhat in advance of the requirements and 
desires of the majority of his large constituency of 
medical students. 

Carus was a man of extraordinary industry, with a 
high ideal of careful and scholarly workmanship, and 
instinctively interested in the history of his science. 
Thus he did more in the way of translation and biblio- 
graphy, exposition and history than in the way of 
original research. It will be an evil day for natural 
science when this type of worker fails to be appreci- 
ated. 

Among the works of Prof. J. Victor Carus we may 
note an early paper on alternation of generations 
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(‘* Zur nahern Kenntniss des Generationswechsels ”’), 
Leipzig, 1849; his ‘‘ System der tierischen Morpho- 
logie ’’ (1853); his beautiful atlas, cones Zoo- 
tomice ”’ (1857); his text-book, ‘‘ Handbuch der 
Zoologie,’’? in collaboration with Gerstaecker (1863- 
1875); his essay ‘‘ Ueber die Wertbestimmung der 
zoologischen Merkmale ’’ (1854); his investigation on 
Leptocephalids (1861); his useful ‘‘ Prodromus Faune 
Mediterranez ”’ (2 vols., 1884-1893); his ** Bibliotheca 
Zoologica,”’ in collaboration with Engelmann (2 vols., 
Leipzig, 1862); his edition of the Zoologischer 
Anzeiger, since its beginning in 1878; his excellent 
translations of the more important of Darwin’s works, 
of Lewes’s ‘* Physiology of Daily Life,’? &c.; but 
above all his erudite and invaluable history of zoology 
(‘* Geschichte der Zoologie ’’), 1872. Although this well- 
known history is not marked by the genius which 
illumines Sachs’s “‘ History of Botany,’’ it is a great 
work, quite enough in itself to make the name of Carus 
famous. 

In reference to Carus’s translation of Darwin’s 
works, it is interesting to recall what Mr. Francis 
Darwin says in the ‘‘ Life and Letters,”’ vol. iii. p. 48. 
“* From this time (1866) forward Prof. Carus continued 
to translate my father’s books into German. The con- 
scientious care with which this work was done was of 
material service, and I well remember the admiration 
(mingled with a tinge of vexation at his own short- 
comings) with which my father used to receive lists 
of oversights, &c., which Prof. Carus discovered in the 
course of translation. The connection was not a mere 
business one, but was cemented by warm feelings of 
regard on both sides.’’ In 1866 we find Darwin 
writing to Carus:—‘‘I wish I had known when 
writing my historical sketch that you had, in 1853, 
published your views on the genealogical connection 
of past and present forms.”’ 

While Carus did not himself make many contribu- 
tions to the research-literature of zoology, he was 
certainly one of those who facilitated the progress of 
the science. It is hard to say how much we owe to 
the persistent patience implied in the onerous labour 
of editing the Zoologischer Anzeiger, which has helped 
to keep us up to date for so many years, and has 
prompted other Berichte on similar or different lines. 
There can be no doubt that Carus gave his mature 
strength to making this journal a success—an indis- 
pensable item in eyery zoological laboratory, and an 
organon of progress. We are glad to see that the 
editorship, which he so ably discharged, has passed 
into the expert hands of Prof. E. Korschelt. 

Although he lived a very quiet and unobtrusive life 
—arbeitsreich, as his fellow-countrymen say—he had 
his share of honours. He was an honorary doctor of 
philosophy of the University of Jena, and an LL.D. of 
both Oxford and Edinburgh, and he received decora- 
tions from Prussia, Saxony, and Russia. Herr Pro- 
fessor, Dr. med., phil. et jur. Julius Victor Carus, 
Ritter pp., was the doyen of the medical faculty of the 
University of Leipzig, and his obsequies were duly 
honoured both by the University and by the city on 
March 13. In the venerable Paulinerkirche the Uni- 
versity preacher, Prof. D. Rietschel, spoke of Carus’s 
devotion to science, literally maintained “till the pen 
dropped from the wearied fingers,’’ of his keen artistic 
interests, of the nobility of his character, and of the 
strength of his family affections. He leaves a widow, 
three daughters (one married to Dr. J. Lehmann), and 
a son, Victor, to lament his loss. The Dean of the 
Medical Faculty, Prof. Hoffmann, spoke of his scien- 
tific patience and of the loyalty of his services along 
lines which frequently weakened health and other 
personal inhibitions left open to him. The fact seems 
to be that Carus might have been professor ordinarius 
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at Leipzig if he had not gracefully and magnanimously 
bowed to the strong claims of Rudolf Leuckart; ** er 
war kein Streber und verstand es nicht seine Forsch- 
ungen schnell genug zur Discussion zu_ stellen, 
sondern er legte sie in grossen Arbeiten langsam 
nieder.”’ Thus it is readily intelligible why he devoted 
himself to a line of work which was not only 
organically congenial, but brought him some security 
of income. 

It is, therefore, all the more desirable that we should 
record, as it were from a distance, how much we 
honour the name of Carus—as a bibliographer, as a 
historian of the science of zoology, and as one who, 
by persistent patience of recording, has made the steps 
of progress easier to thousands. yy 


NOTES. 

A Royat Commission has been appointed to obtain and 
distribute full information as to the best mode by which the 
United Kingdom and British dominions may be represented 
at the St. Louis International Exhibition to be opened next 
year, to assist with advice and cooperation, and generally to 
promote the success of the exhibition. The commissioners 
are :—His Royal Highness the Prince of Wales, president ; 
Viscount Peel, chairman; the Earl of Jersey, Earl Howe, 
Lord Castletown, Lord Inverclyde, Lord Alverstone, Lord 
Avebury, Mr. Horace Plunkett, the Hon. Charles Napier 
Lawrence, the Hon. Sir Charles W. Fremantle, Sir G. 
Hayter Chubb, Sir Edward J. Poynter, Sir C. Rivers 
Wilson, Sir E. Maunde Thompson, Sir William H. Preece, 
Sir W. T. Thiselton-Dyer, Sir Herbert Jekyll, Sir Lawrence 
Alma-Tadema, R.A., Sir C. Purdon Clarke, Sir George T. 
Livesey, Mr. Henry H. S. Cunynghame, Mr. Edwin A. 
Abbey, R.A., Mr. Charles Vernon Boys, F.R.S., Mr. 
Thomas Brock, R.A., Mr. George Donaldson, Prof. C. Le 
Neve Foster, F.R.S., Mr. John C. Hawkshaw, Mr. Thomas 
G. Jackson, R.A., Mr. W. Henry Maw, Mr. F. G. Ogilvie, 
Mr. William Q. Orchardson, R.A., Mr. Boverton Redwood, 
F.R.S., Mr. Alfred G. Salamon, Mr. Joseph W. Swan, 
F.R.S., Mr. J. J. Harris Teall, F.R.S., and Mr. F. W. 
Webb. Colonel C. M. Watson, C.B., is appointed secretary 
of the Commission. 


At a meeting of the above commissioners on Tuesday, 
the Prince of Wales gave a short practical address, 
in the course of which he remarked: ‘‘ Both France and 
Germany appear fully to realise the advantages to be gained 
by making a good display of their productions, and in these 
countries large sums have been provided by their respective 
Governments to assist in meeting the expense of the exhibits. 
There is one point to which it would seem desirable to 
direct attention. In previous international exhibitions, 
while other countries have arranged to have combined 
national displays in ¢ertain groups, it has been the habit 
for British manufacturers to show individual exhibits, rather 
than to combine together so as to produce the best possible 
effect. It is hoped that in the case of the St. Louis Ex- 
hibition it may be possible to arrange so that exhibitors 
will combine in order to display British products to the 
best advantage. It should be remembered that the com- 
petition will not be between individual British manufac- 
turers, but between them as a whole and their foreign rivals. 
As regards the amount which will be available to carry out 
the work of the Royal Commission, I understand that His 
Majesty’s Government has included a sum of 30,000l. in 
the Estimates for 1903-04 as a commencement, and that a 
decision will not be arrived at as to the total amount to be 
granted until it has been ascertained to what extent. British 
manufacturers show a willingness to take part in the ex- 
hibition.”’ 
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We learn from the Times that the first annual meeting 
of the South African Association for the Advancement of 
Science, which already has 762 ordinary and 30 associate 
members, was opened on Monday at Cape Town, the 
Governor, Sir Walter Hely-Hutchinson, being among those 
present. Sir David Gill, K.C.B., F.R.S., delivered the 
presidential address. He urged the special claims of science 
upon the colonies and colonial Governments, and referred to 
the duties of the Association and to the prospects of scien- 
tific progress in South Africa. He also referred to the 
proposed visit tc South Africa cf the British Association: in 
i905, and the great good which would result from such a 
visit of scientific men. 


WE regret to see the announcement of the death of Prof. 
J. Willard Gibbs, of Yale University, where he had filled 
the chair of mathematical physics since 1871. Prof. Gibbs 
was in his sixty-fifth year, and was elected a Foreign 
Member of the Royal Society in 1897. 


Tue death is amnounced of Mr. A. F. Osler, F.R.S., dis- 
tinguished by his metecrological studies and the self- 
registering anemometer which bears his name. Mr. Osler 
was ninety-five years of age, and was elected a fellow of 
the Royal Society in 1855. 

Tue governing body of the Jenner Institute of Preventive 
Medicine will shortly appoint a director of the Institute, 
ind applications are invited for the post. 


Tue subject of the Silliman lectures to be given at Yale 
University by Prof. J. J. Thomson, F.R.S., will be ‘“‘ The 
Present Development of Our Ideas of Electricity.’’ The 
lectures, eight in number, begin on May 14. 

An International Kite Competition has been arranged for 
June 25 to be held on the Sussex Downs. Amongst the 
jury are Mr. C. V. Boys, F.R.S., Dr. W. N. Shaw, F.R.S., 
Sir Hiram Maxim, and Dr. H. R. Mill. 


Ir is reported by the Times correspondent at Sofia that 
preparations are being made at Odessa for the establish- 
ment of telegraphic communication with Varna by the 
Marconi system. The Russian authorities will thus be able 
to avoid the use of the telegraphic lines traversing Rumania. 


THERE will be extra meetings of the Institution of Elec- 
trical Engineers on April 30 and May 7. It is expected that 
Mr. Aitken’s paper on ‘* Divided Multiple Switchboards : an 
Efficient Telephone System for the World’s Capitals,”’ will 
be read and discussed at the former meeting. 


A Revter telegram from Cape Town states that Dr. 
Rubin is about to leave there for Chinde, with a party of 
observers and native carriers, for the purpose of measuring 
an arc of: meridian into’ North-eastern Rhodesia, from the 
Zambesi to Lake Tanganyika. The expedition will be 
away three years. , 

On Monday next, May 4, the Berlin Gesellschaft fir 
Erdkunde will celebrate the seventy-fifth year of its existence 
by a special meeting and a banquet. At the meeting a re- 
port will be read on the scientific activity of the Society 
during the past five years, Dr. Sven Hedin will give an 
address on his explorations in Tibet, and Prof. K. Sapper 
one on his studies of volcanic eruptions in the West Indies 
and Central America. 


It is stated in Science that the Swedish Government 
has voted 4oool. for the publication of the scientific 
results of Dr. Sven Hedin’s journey through Central Asia. 
The work will comprise an atlas of two large volumes, while 
a third volume will contain Dr. Hedin’s report on the 
geography of the country. Further volumes will be devoted 
to the meteorological, the astronomical, and the geological 
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observations, and to the botanical and zoological collec- 
tions. The work will be published in English. 

In reply to a question asked in the House of Commons 
on Tuesday, Mr. Gerald Balfour said that up to the present 
time, in spite of careful negotiation, the Board of Trade 
has been unable to effect arrangements for a system of 
wireless telegraphy from shore to ship and ship to. shore. 
The same difficulties have not arisen in the case of com- 
munication between ships at sea. Mr. Arnold-Forster in- 
formed the House on the same day that the present average 
expenditure upon wireless telegraphy in the Navy is about 
20,0001, per annum. 

Tue council of the Institution of Civil Engineers has 
made the following awards for papers read and discussed 
before the Institution during the past session :—A Telford 
gold medal to Mr. Maurice Fitzmaurice, C.M.G,, a Watt 
gold medal to Mr. B. Hopkinson, and a George Stephenson 
gold medal to Mr. P. J. Cowan. Telford premiums to 
Messrs. C. Hopkinson, E. Talbot, F. W. S. Stokes, P. J. 
Cowan, J. T. Milton, and W. J. Larke. The presentation 
of these awards, together with those for papers which have 
not been subject to discussion and will be announced later, 
will take place at the inaugural meeting of next session. 

A RECENT cablegram from Captain Colbeck brings the 
information, says the Times, that, when he discovered the 
position of the winter quarters of the National Antarctic 
expedition, the ice prevented him from bringing the Morn- 
ing nearer than eight miles to the Discovery. The trans- 
shipment ef coals and provisions had, therefore, to be done 
by means of sledges dragged over that distance. The 
Discovery is only provisioned until next January, so that 
the despatch of the Morning for her relief a second time 
is an absolute necessity in order to avoid a catastrophe. 
For the additional expense a sum of_12,000l. is urgently 
needed, 6oool. this year and the rest next year. 


Tue Tageblatt publishes a wireless telegram transmitted 
by its correspondent from a train running between Rangs- 
dorf and Zossen. The message states that experiments 
with wireless telegraphy were made from a train in motion 
on the Berlin-Zossen section of the military railway by a 
wireless telegraph company using the Braun-Siemens 
system. During the journey active communication was 
maintained between Marienfeld and Rangsdorf stations and 
the train, and trustworthiness in transmission was found in 
every case. 

Mr. C. C. Paterson has been appointed to take charge 
of the electrotechnical work, including photometry, at the 
National Physical Laboratory. Under an arrangement with 
the Indian Government the laboratory is about to take over 
the work of preparing the tide tables for Indian ports. 
In this 1 will have, for the present, the assistance of 
Mr. Roberts, of the ‘* Nautical Almanac ’’ Office, in whose 
hands the work has been for many years. The committee 
has appointed Mr. F. J. Selby, formerly scholar of Trinity 
College, Cambridge, as assistant in charge of the work. 

Tue fourteenth International Congress of Medicine is 
being held at Madrid. In reality a series of congresses has 
been arranged. The first, that of the medical Press, com- 
menced on April 20 in the Madrid University, and concluded 
on April 22. On April 23 the International Congress of 
Medicine proper was opened, the first meeting being held 
in the Theatre Royal, the King, the Queen Mother, and the 
Ministers being present. This main conference concludes 
to-day. On May 1 a third congress of Spanish-speaking 
European and American medical men commences and lasts 
for two days. On May 3 the fourth and last medical con- 
gress meets, and is to be purely a Spanish congress. 


’ 
n, | 
im 
ed | 
ly 
ity 
ld 
ve 
10, 
3 
nd 
he 
ed 
‘xt | 
to 
; 
re, 
rd 
ier 
G. 
TS 
e, 
ce 
A. 
ir. 
as 
e, 
d, 
j 
y, 
Ss, | q 
id | 
se 
ve 
to | 
S, 
Pr 
le 
<- 
rs 
le 
1- 
| 
| 
is 
— 
a 
b 
| 
; 4 


616 NATURE 


[APRIL 30, 1903 


WE regret to record the death of Mr. G. P. Bulman, 
Newcastle-upon-Tyne, at the early age of twenty-six. He 
contributed several papers on the marine Mollusca of 
Northumberland to the reports issued from the Marine 
Laboratory, Cullercoats. He also made some experimental 
attempts to solve certain of the problems relating to 
heredity. The results he obtained with regard to © hybrid 
oochromy ”’ were described in Nature, June 27, 1901 (p. 
207). At the time of his death he was carrying on in the 
gardens of the Durham College of Science an experiment 
to test the much-discredited phenomenon, telegony—about 
which he wrote in Natural Science, vol. xiv. 


Mr. F. J. M. Pace, writing from the Chemical Labor- 
atory, London Hospital, states that radium bromide seems 
to have more penetrating power than the nitrate. Using 
the bromide he observed a distinct luminosity on a zine 
sulphide screen after the rays had passed through ten 
post-cards and the card of the screen (in all 5 millimetres). 
A diamond was found to be superior to zine sulphide in 
detecting these rays; thus, on covering the bromide with 
# florin, no effect on the zinc sulphide could be seen, 
whereas a diamond glowed perceptibly when placed on a 
heap of five florins (85 mm.) over the radium salt. <A 
barium platinocyanide screen proved to afford a slightly 
more delicate test than the diamond. 

At the meeting of the Institution of Mechanical Engineers 
on Friday, April 24, the president, Mr. J. H. Wicksteed, 
gave an address in which he traced briefly the development 
of the uses of iron, and Prof. W. E. Dalby read a paper 
on the education of engineers in America, Germany and 
Switzerland. Mr. Wicksteed remarked that in the earliest 
written records to which an accurate date can be fixed, 
namely, in the fourth millennium B.c., pyramid texts are 
found which prove beyond question that iron was well 
known in Egypt at that time, and that it was forged into 
weapons, tools and instruments. After an obscure existence 
of at least 3000 years, iron became historically famous. 
The time of Homer, 880 B.c., was notable for the attention 
that was given to iron. The iron of antiquity was made 
direct from the ore, and was spongy malleable iron, which 
could be made more or less steely; and it was only as re- 
ducing furnaces were enlarged and the blast increased that 
it came about within the last 4oo years that cast-iron was 
produced on a commercial scale. Up to that time, bronze 
held the field for objects which could not be shaped by 
hand-hammering. The best authorities give the date 1490- 
1500 for the discovery of cast-iron, and it is remarkable that 
this discovery exactly corresponds with the revival of 
letters in England. From this time iron became as tract- 
able as bronze, and the iron foundry was added to the forge. 


A LARGE audience attended the meeting of the Royal 
Geographical Society on Monday to hear papers by Captain 
Sverdrup and Mr. P. Schei on four years’ Arctic explor- 
ation and scientific observation in the Fram. From the 
furthest point north to which the expedition advanced— 
namely, Land’s-lok, in about 81° 40! north lat., and 
long. 94° W.—they were unable to see land either 
towards the north or towards the west, and some 
new islands which were discovered would appear to form 
the natural termination of the Polar archipelago north of 
the American continent. Although Captain Sverdrup was 
not prepared to assert that no land really existed north or 
west of the point he had indicated, he thought it extremely 
unlikely that land would be discovered in those directions, 
for as far as ever they were able to see there was nothing 
but sea covered with ice of the usual coarse Arctic character. 
Captain Sverdrup said that in*many parts of the newly- 
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discovered lands there appeared to be an abundance of 
animal life, especially musk-oxen and smaller game, such 
as hares and ptarmigan, as well as foxes and wolves. Bears 
also were numerous in parts. Almost everywhere remains 
were discovered of Eskimo habitations. The scientific re- 
sults of the expedition are very valuable. Meteorological 
observations were taken every second hour, both in summer 
and in winter; records were also made of the temperature 
of the sea and of the ice, as well as of the tidal water. 
Magnetic observations were made at each of the several 
winter quarters. The expedition brought home rich and 
valuable materials for the study of the zoology, botany, 
and geology of parts of the Arctic which had never before 
been visited. The Fram reached Norway on September 12, 
1902, after an absence of four and a quarter years. 


Symons’s Meteorological Magazine for April contains 
articles of exceptional interest relating to the rainfall of the 
last winter, the shortage of -water, and the storm of 
February 26, by Prof. C. J. Joly, Astronomer Royal for 
Ireland. We select for especial notice the table of rainfall 
extremes at Camden Square for forty years, 1858-97. The 
average rainfall is 25.46 inches. The driest period is the 
spring, the rainfall each month from February to May being 
below two inches; in all other months the average fall ex- 
ceeds two inches, the maximum, 2-71 inches, occurring in 
October. The greatest monthly fall was 6-72 inches in 
August, 1878, and the lowest o0-o1 inch in February, 1891. 
The greatest daily fall was 3-28 inches on June 23, 1878. 


Rain falls, on an average, on 161-8 days in the year, the 


extremes being from 106 to 204 days. 


Tue appendix to the reports of the British South Africa 
Company on the administration of Rhodesia, for 1900 to 
1902, contains a meteorological report by Mr. George Duthie. 
During the year ended March 31, 1902, or part of it, there 
were in operation seven barometric stations (three in 
Mashonaland and four in Matabeleland), three climatological 
or thermometric stations (one in Mashonaland and two in 
Matabeleland), and nine purely rainfall stations—making 
nineteen rainfall stations in all (twelve in Mashonaland and 
seven in Matabeleland). One barometric station and five 
rainfall stations have been added during the year. Mr. 
Duthie’s report contains abstracts of the observations made 
at the stations, and also summaries of observations made in 
British Central Africa under the direction of Mr. McClounie. 


Tue fourth, and concluding, number of vol. iii. of the 
West Indian Bulletin contains two articles by Mr. Maxwell- 
Lefroy, late entomologist to the Agricultural Department. 
The first forms the concluding portion, divided into thirteen 
subjects, of a lengthy account of the scale insects of the 
West Indies. His second paper is on ‘‘ Crude Oil and 
Soap, a New General Insecticide.’’ Kerosene is rather ex- 
pensive in the West Indies, and so also is American 
crude petroleum, so Mr. Maxwell-Lefroy was induced to 
experiment with a crude oil mined in Barbados, aad from 
this and soap he has obtained an emulsion which is 2 
most valuable insecticide, from the very much_ increased 
insecticidal properties of the heavy oi] used. Mr. Francis 
Watts has some notes on West Indian fodders, and there 
is a report of an address by Dr. Morris on agricuitural 
efforts at Dominica. 


WE have to acknowledge the receipt of a brochure on the 
causes of weather and earthquakes, from Captain A. J. 
Cooper, who is known to hold some rather unorthodox 
views on the subject of tides and other phenomena. The 
greater part of the pamphlet is occupied with comparisons 
between the dates of storms and the configuration of the 
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planets. The principle on which this comparison is made 
seems to be wrong. A storm having been recorded, an 
inquiry is made into the positions of the planets, moon, &e. 
Ir would be more convincing if, from the arrangement of 
the planets, the weather was foretold. The reply of the 
author is, however, that we do not know sufficient of the 
state of the weather over the whole world to be able to say 
whether the prediction is justified or not. The author does 
not seem to have read Prof. Schuster’s address to the Astro- 
nomical Section at Belfast, in which he will find discussed 
the true principles which indicate a real connection between 
phenomena in which some relationship can be traced. 

A metHOD of studying the action of insects’ wings by 
instantaneous photography is described by Herr Robert von 
Lendenfeld in the Biologisches Centralblatt. The photo- 
graphs were taken by concentrated sunlight, as many as 
2500 exposures per second being obtained by revolving a 
cog-wheel in the plane in which the image of the sun was 
focused. The photographic images of the insect were 
separated by means of a revolving mirror. One great difli- 
culty was to make the fly fly, and it must not be forgotten 
that the insect was confined in a very restricted space, or 
even in seme cases held in the fingers, thus hardly repro- 
ducing the conditions of free flight. 

Ix a note in the Bulletin of the Imperial Naturalists’ 
Society of Moscow, M. W. Mamontow describes a diamond 
contributed to the mineralogical museum at Moscow from 
the Ural Mountains. It was one of four diamonds found in a 
new secondary bed near the village of Koltachi; it weighed 
1-107 carat, and its specific gravity was 3-516. Most of the 
Ural Mountain .diamonds weigh less than a carat. The 
author describes sixteen deposits in the southern and central 
Urals from which more than 222 crystals have been obtained 
in seventy-three years. 

WheTHER the microbes which are constantly present in 
the intestinal canal of man and animals are essentially 
necessary to promoce digestion, are harmless and un- 
necessary, Or are even injurious, is a question on which 
various observers have arrived at different results. In a 
paper communicated to the Bulletin of the Imperial 
Naturalists’ Society of Moscow, Mdlle. P. V. Tsiklinsky 
discusses this question. From an examination of the litera- 
ture of the subject, and from a study of the microbe flora 
in question, the authoress is led to believe that, while certain 
microbes do undoubtedly promote digestion, and, in accord- 
ance with M. Metchnikoff’s observations, in some cases 
exercise an antagonistic influence against germs of disease, 
it is probably possible, by artificial means, such as by 
variation of diet, to dispense with the bacteria in question, 
and thus to avoid the danger that they often cause in the 
living animal. Further, the view is put forward that 
the thermophilous microbes of the intestinal canal are mere 
varieties of ordinary non-thermophilous microbes, and not 
distinct species. 

We have received from Messrs. W. Watson and Son, of 
High Holborn, their latest catalogue of microscopes and 


accessories. Among the new items may be mentioned the 
series of substage condensers, which, through the courtesy 


of Messrs. Watson, we have had an opportunity of testing. 
These are all of a high order, especially the ‘* holoscopic ”’ 
oil immersion condenser, which appears to be as good as, 
if not superior to, any similar condenser we have had 
through our hands. The ‘‘ macro illuminator” is a most 
useful accessory for low-power photomicrography, the 
illumination of large objects being by its aid very easily 
accomplished. There is also described a new two-speed 
fire adjustment, the design and construction of which is 
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of considerable merit as well as a fine adjustment, designed 
for photomicrography and high-power work by Mr. E. B. 
Stringer, which should be of the greatest value to workers 
in these branches. The well-known ‘‘ Van Heurck ”’ micro- 
scope, than which there is probably no finer instrument to 
be obtained, is again described fully, as well as a new 
metallurgical microscope, for which there should, in. view 
of the great advances recently in this branch of work, be 
a considerable demand. 

WE have received what appears to be the first part of a 
new Italian entomological journal, Redia, published at 
Portici. This part comprises a single memoir, by Signor 
F. Silvestri, on the termites and the insects which live with 
them of South America. For the purpose of his researches 
the author visited Argentina in 1898, and Chili and Uruguay 
in the following year, obtaining a vast store of material, 
which has since been carefully worked out. The present 
memoir contains accounts of a number of new generic and 
specific types discovered by the author. | Six plates are 
devoted to details of structure. 


A UNIQUE specimen has been added to the gallery of fossil 
reptiles in the Natural History Museum. This is a con- 
siderable portion of the skeleton of a gigantic sauropod 
dinosaur obtained from the Oxford Clay near Peterborough 
by Mr. E. N. Leeds, of Eyebury. When first the bones of 
this species were discovered some years ago, they were 
described by the late Mr. J. W. Hulke as Ornithopsis 
leedsi, but the generic title has since been changed to 
Cetiosaurus. The remains include the tail, sacrum, and 
parts of one hind and one fore limb. The Peterborough 
dinosaur, which is evidently allied to the American Diplo- 
docus (of which restored sketches are placed alongside), is 
the first example of the larger forms of these reptiles found 
in Britain of which enough of the skeleton has been found 
to admit of its being mounted. The mounting reflects the 
greatest credit on the mason and artificers of the museum. 

Amonc the series of memoirs on the fishes of Japan by 
Messrs. Jordan and Fowler, to which allusion has so fre- 
quently been made in these columns, none is of more general 
interest than the one on the sharks and rays (Elasmo- 
branchs), forming No. 1324 of the Proceedings of the U.S. 
Nat. Mus. Of the numerous forms recorded, by far the 
most noteworthy is the shark described as Mitsukurina 
owstoni. The genus and species are based on a single 
specimen captured in 1898 off Misaki in deep water, which, 
until November of last year, remained the only known ex- 
ample. Dr. Smith Woodward has suggested that this 
shark is not generically distinct from the Eocene Scapano- 
rhynchus, but this is not admitted by the authors of the 
memoir before us, although the characters on which they 
maintain its distinctness appear insignificant. Messrs. 
Jordan and Fowler adopt more family groups than is usual, 
and use several names which are unfamiliar, although in 


| employing Cetorhinus, in place of Selache, for the basking- 


shark they are undoubtedly right. 

As Prof. L. Bailey has made a special study of plant- 
breeding and plant form, he is well qualified to discuss the 
modern theories of variation and principles of hybridisation. 
These subjects he treated in an address delivered before the 
American Society for Plant Morphology and Physiology, and 
his paper has been printed in Science. Prof. Bailey points 
out that the most important part of Mendel’s contribution 
is the law of heredity which he put forward, which is based 
upon similarity or purity of the two fusing elements. 

Tue Botanical Club of Canada has endeavoured to stimu- 
late the collection of phenological records throughout the 
various provinces of the Dominion, and in Columbia and 
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Nova Scotia many of the schools undertake these observ- 
ations as a form of nature-study. The schedules which have 
been distributed include the observation of farming oper- 
ations and a few meteorological phenomena, in addition to 
the ordinary data connected with the opening of flowers. 
The annual report contains a series of observations made 
in Nova Scotia, from which average dates or phenochrons 
are calculated. 


ATTENTION is directed by Mr. O. E. Dunlap to a remark- 
able diversion in the waters of Niagara which happened on 
March 22 (Scientific American, April 4). On the previous 
afternoon ice came down the upper river from Lake Erie 
in such quantities that immense masses lodged on the rocks 
above Goat Island and diverted the water from the American 
to the Canadian channel. Thus the river-bed above the 
American fall between the mainland and Goat Island was 
left practically dry, and numbers of people were able to 
walk from Green Island over reefs of rock to the head of 
Goat Island. Here and there gravelly deposits and loose 
blocks of limestone were to be seen, amid great patches of 
ice, and barely enough water fell over the limestone ledge 
to curtain the rocky cliffs below. It is recorded that a 
similar incident occurred on March 29, 1848. 


Tue fossil fruits to which Bowerbank gave the name 
Nipadites have in this country been obtained from the 
London Clay of Sheppey and the Bracklesham Beds of 
Sussex. The various forms from the Eocene strata of 
Belgium have been grouped under one specific name, Nipa- 
dites Burtini, given by Brongniart in 1828 (as Cocos Burtini), 
and of which the N. giganteus of Bowerbank and the N. 
Bowerbankii of Ettingshausen are regarded as synonyms. 
These conclusions are stated in an essay by Mr. A. C. 
Seward and Mr. E. A. N. Arber (Mém. Musée Roy. d’ Hist. 
Nat. de Belgique, tome ii., 1903). The authors remark on 
the structurai resemblance between the fossil fruits and 
those of the recent palm, Nipa, which flourishes in the East 
Indies from the Lower Ganges and Ceylon, across the Malay 
Peninsula and Archipelago, even to Australia. 


On Tuesday evenings during May the following lectures 
will be given at the Royal Victoria Hall:—Dr. Mill, on 
‘* Weather and Weather Prophets’’; Dr. Bertram Abra- 
hams, on ‘‘ Egypt’’; Mr. Cunningham, on ‘ Fishes ’’; 
and Canon J. W. Horsley, on ‘* Insects.’’ 


Pror. N. W. Lorp’s ** Notes on Metallurgical Analysis ”’ 
have reached a second edition. In its new form the beok is 
not only suitable for students‘in technical schools, but also 
as a book of reference for use in metallurgical laborateries. 
Methods for the determination of all elements likely to be 
encountered in ordinary analyses have been included in the 
new edition, and the subjects of gas analysis and the testing 
of fuel have been more fully described than in the original 
issue of the volume. The book is issued from the Metal- 
lurgical Laboratory of the Ohio State University. 


Tue twenty-eighth issue—that for 1903—of the Aide- 
Mémoire de Photographie, edited by M. C. Fabre and pub- 
lished under the auspices of the Toulouse Photographic 
Society by M. Gauthier-Villars, of Paris, is full of valuable 
information for photographers. In addition to the lists of 
the principal photographic societies in Europe and America, 
the photographic magazines, and books on photography 
published during 1902, it contains a detailed review, in 
seven chapters, of photographic developments during last 
year. 

Tue additions to the Zoolegical Society’s Gardens 
during the past week include*a Chacma Baboon (Papio 
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porcarius), four Black-backed Jackals (Canis mesomelas). 
two Caracals (Felis caracal), a Feline Genet (Genetta 
felina), a Dusty Ichneumon (Herpestes pulverulentus), four 
Suricates (Suricata tetradactyla), three Levaillant’s Cynictis 
(Cynictis penicillata), two Bristly Ground Squirrels (Xerus 
capensis), a Crested Porcupine (Hystrix cristata), five 
Cape Hyraces (Hyrax capensis), seven Spotted Eagle 
Owls (Bubo maculosa), a Bearded Falcon (Falco 
biarmicus), five Jackal Buzzards (Buteo jacal), a 
Chanting Hawk (Melicrax musicus), five South African 
Kestrels (Tinnunculus rupicolus), a Large African Kestrel 
(Tinnunculus rupicoloides), four Leopard Tortoises (Testudo 
pardalis), a Tuberculated Tortoise (Homopus femoralis) 
from South Africa, three Rufous Weaver-birds (Hyphant- 
ornis textor), a Grenadier Weaver-bird (Euplectes oryx), 
three Triangular-spotted Pigeons (Columba guinea), seven 
Egyptian Geese (Chenalopex aegyptiacus) from West Africa, 
presented by Colonel A. T. Sloggett, C.M.G.; a Sykes’s 
Monkey (Cercopithecus albigularis) from West Africa, a 
Smooth-headed Capuchin (Cebus monachus) from South- 
east Brazil, a Ring-tailed Coati (Nasua rufa) from South 
America, seven Long-nosed Vipers (Vipera ammodytes), two 
Painted Frogs (Discoglossus pictus), two Edible Frogs 
(Rana esculenta), a Southern Mud Frog (Pelobates cultripes), 
European ; two Pennant’s Parrakeets (Platycercus pennanti), 
twelve Golden Tree Frogs (Hyla aurea) from Australia, 
two Seven-banded Snakes (Tropidonotus septemvittatus), a 
Hog-nosed Snake (Heterodon platyrhinos) from North 
America, deposited. 


OUR ASTRONOMICAL COLUMN. 
ASTRONOMICAL OCCURRENCES IN May: 
—- of Aquarid meteoric shower (Radiant 337° 
2°). 


2h. Mercury at greatest elongation (21° 31’ E.). 
Ceres 7 S. of « Leonis (mag. 4°1). 

Juno 4° N. of ¢ Ophiuchi (mag. 3°3). 

8h. 7m. to gh. 5m. Moon occults x Ophiuchi (may 


Venus. Illuminated portion of disc =0°738, of Mars 
=0 926. 

13h. 5m. to 16h. 27m. Transit of Jupiter’s Satellite 
IIl. (Ganymede). 

Neptune in conjunction with 7 Geminorum, Neptune 
10’ S. 


14h. Venus in conjunction with ¢ Geminorum, 
Venus 10’ N 
Juno (mag. 8.7) in opposition to the Sun. 


Nova GEMINORUM BEFORE ITS Discovery.—On receiving 
the Kiel announcement of Prof. Turner’s discovery of Nova 
Geminorum, Prof. Pickering instituted a search for this 
object on the early photographs of this region taken fcr 
the Henry Draper memorial series. 

A negative obtained on March 1d. 15h. 3m. (G.M.T.), 
whilst showing stars of 119 magnitude, shows no trace o! 
the Nova, neither could the latter be found on any of the 
sixty-seven plates of this region taken between March 3, 
1890, and February 28, 1903, although most of them show 
stars of the twelfth magnitude or fainter. A plate obtained 
on March 2d. 13h. 19m. shows stars of magnitude 9 0, bu! 
shows no object in the Nova’s position. 

On a photograph taken March 6d. 14h.. 28m. there i- 
the image of an object occupying the position of the Nova, 
the photographic magnitude of which is 5 08+0.26, and 
negatives taken on several succeeding nights show that the 
magnitude gradually decreased until on March 25 it was 
only 8 08. 


The photograph obtained on the last-named date was - 


taken with an objective prism, and shows the spectrum of 
the Nova as a conspicuous object amongst the spectra of 
the surrounding stars. This spectrum shows six bright 
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lines, their designations, assumed wave-lengths, and relative 
intensities being as follows :— 


Hg, , (1); He, 3970, (3) ; H8, 4102, (8); Hy, 4341, (10) ; 
—, 4643, (11); and 4862, (9). 


No dark lines are shown on the photograph, but this 
may possibly be due to the small dispersion employed. The 
same lines, together with the nebula line at A 5003, are 
shown on spectrograms obtained on March 29 and 31, and 
April 1, the nebula line appearing as brighter than H¢ 
and of intensity 2-3. Later photographs contain lines at 
the estimated positions A 4176, A 4240 and A 4462. 

Prof. Pickering remarks on the utility of such a series 
of systematic observations as are carried on under the 
Draper memorial fund, and states that even in the absence 
of Prof. Turner’s discovery and prompt announcement, Nova 
Geminorum would have been discovered, for its spectrum 
was a very conspicuous object on the Harvard photograph 
of March 25 (H.C.O. Circular, No. 70). 


RECENTLY DiscOVERED TERRESTRIAL GASES IN THE 
CUROMOSPHERE.—Owing to their proved relationship to 
helium, Prof. S. A. Mitchell, of Columbia University, sus- 
pected that the recently discovered gases neon, argon, 
krypton, and xenon might be found to exist in the chromo- 
sphere, and in order to test his supposition he compared the 
wave-lengths of the lines in their respective spectra with 
the wave-lengths of the chromospheric spectrum obtained 
by himself during the Sumatra eclipse. 

Owing to the low densities of the new gases, it is to be 
expected that, as is the case with helium, they will not 
appear in the normal solar spectrum, even though they 
may appear in the spectrum of the chromosphere; and 
again, owing to the low atomic weights of neon and argon, 
Prof. Mitchell expected that these two gases might appear 
in the spectrum, whilst krypton and xenon, the atomic 
weights of which are greater, would probably not so 
appear. 

As a result of his comparison Prof. Mitchell comes to the 
conclusion that lines due to neon and argon are present in 
the chromospheric spectrum, but the evidence as to the 
presence of krypton and xenon is, at present, inconclusive. 
Lines which are due to the more volatile gases of the 
earth’s atmosphere (i.e those which are uncondensed at 
the temperature of liquid hydrogen), as published by Liveing 
and Dewar, appear at AA 4047, 4398, 4422, 4431, 4540 and 
4844, and the strongest argon lines, viz. those at AA 4180.3, 
4200-8, 42595, 4266-8 and 4430-3, are also represented in 
the spectrum of the chromosphere. 

Prof. Mitchell suggests that these gases may have come 
to the earth’s atmosphere from the sun, as suggested in 
the theory put forward by Arrhenius, which supposes that 
ionised particles are constantly being repulsed by the 
pressure of light, and thus journey from one sun to another 
(Astrophysical Journal, No. 3, vol. xvii.). 


CaTALOGUE OF MEASURES OF NEw Dovuste Stars.—In 
Bulletin No. 29 of the Lick Observatory, Prof. R. G. Aitken 
publishes a further addition of 117 new double stars and 
their measures to his new catalogue of these objects; the 
earlier sections of this catalogue have already appeared in 
previous numbers of the Lick Bulletins and in the Astrono- 
mische Nachrichten. 

The present section deals with Nos. 313 to 429 (Aitken) 
inclusive, and gives the position for 1900, the number in 
previous catalogues, the magnitude and the dates and 
figures of the various measures for each star. More than 
one-half of the pairs in this section are separated by angular 
distances not exceeding 1”, and more than three-fourths are 
only separated by 2” or less. 

The doubles have been discovered with the 12-inch 
telescope, but nearly all the measures have been made with 
the 36-inch. 


“Tue Camprian NaturAL OBSERVER.’’—The latest issue 
of this interesting little volume, which is the official organ 
of the Astronomical Society of Wales, contains many 
interesting records of observations, both astronomical and 
meteorological, made by members of the Society during 
1902. In future the ‘‘ Observer ’’ will only appear annually 
instead of quarterly as hitherto. 
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SEISMCLOGICAL NOTES. 


THE last publication of the Earthquake Investigation 
Committee of Japan contains five: papers illustrated 
by twenty-six plates, all of which are the work of Dr. F. 
mori. The first of these refers to a horizontal pendulum 
tromometer, which is essentially a conical pendulum seismo- 
graph carrying a load of 50 kg. and writing indices with 
a multiplication of 120. In addition to recording earth- 
quakes, it indicates the almost continual existence of 
‘** micro tremors,” the periods of which are about 0-3 second 
and the range o'013 mm. When “ pulsatory oscillations,” 
which are a larger form of disturbance than the tremors, 
are in evidence, it would appear from the illustrations which 
are given of ‘these movements that they might seriously 
interfere with the character of an earthquake record. 

In a communication on the overturning and sliding of 
columns, the relationship between the horizontal component 
of earthquake motion and the displacement of bodies which 
are not attached to the ground, but simply rest upon the 
same, is discussed and illustrated with considerable detail. 
The effects of vertical motion are referred to, and cases are 
pointed out where gate-posts and buildings have been caused 
to jump. A paper bearing upon the seismic stability of tall 
chimneys gives the results of experiments upon the vibration 
of such structures. The remaining papers respectively refer 
to the vibration of the piers of railway bridges as caused by 
traffic, and the vibration of walls at the time of earthquakes. 

These excellent publications are undoubtedly of great 
value, especially to those who have to construct to resist 
earthquake movements; but if the author could have given 
more complete references to investigations made by himself 
and also by others in connection with similar inquiries, their 
value would have been enhanced. 

Other seismological notes are found in the reports of the 
Physico-Mathematical Society of Tokyo. In one of these, 
No. 16, Dr. Omori gives a summary of analyses he has 
made of seismograms of distant earthquakes. This is 
followed by notes relating to the transit velocity of the first 
preliminary tremor of earthquakes of near origin. We are 
told that the duration of these early movements has a 
constant relationship to the distance they have travelled. 
Therefore, if this distance is known, and the time of arrival 
of the large waves has been noted, it is an easy matter to 
determine the time at which the preliminary tremors must 
have arrived. With this factor and with a knowledge of 
the time at which they originated, their velocity may be 
calculated. A mean for this is given at 5 or 6 km. per 
second, whilst a mean value determined from observations 
is 8 km. per second. In arriving at these results, it must 
not be overlooked that in certain cases, at least, there has 
been an unavoidable want of precision in locating origins ; 
the time of occurrence at an origin has been taken as the 
mean of times observed at stations regarded as being near 
to the same, and it has been assumed that the waves followed 
spherical paths. These and other factors have no doubt 
contributed to the wide limits assigned to the results of 
these investigations. 

In the tenth number of the new series of publications 
issued by the Earthquake Commission of the Vienna 
Academy of Sciences, Dr. E. v. Mojsisovics gives a chrono- 
logical series of notes relating to 157 earthquakes which 
in 1901 were recorded in various parts of the Austrian 
Empire. The first of these catalogues, which consists of 
observations made for the most part without the aid of 
instrumental appliances, was issued in 1808. 

In addition to these lists of local disturbances, which may 
be compared to the slight shocks which from time to time 
are felt in this country, the Academy also publishes registers 
of disturbances which have originated at great distances 
and shaken the world throughout its mass. Illustrations 
of these latter are found in the eleventh and twelfth numbers 
of the publications, the former referring to Trieste and the 
latter to Kremsmiinster. 

At the first of these stations, three Rebeur-Ehlert pendu- 
lums have been kept at periods of about eight seconds, whilst 
at the second, similar instruments have periods of from three 
to four seconds. In 1901, at Trieste, 187 earthquakes were 
recorded, whilst at Kremsmiinster only eighty-one were 
noted. Although the natural period of the pendulums has 
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been comparatively short, both stations have suffered from 
mikroseismische Unruhe (air tremors ?). 

At the present morhent the most interesting station where 
world shaking earthquakes are recorded is at Pribram, 
where on the surface and at a depth of 1100 m. Wiechert’s 
pendulums are installed. From the few records hitherto 
obtained, it appears that the motion on the surface and that 
underground have a striking similarity. 


DR. GOELDI ON BRAZILIAN DEER. 


R. E. GOELDI has decidedly advanced our knowledge 
of the deer of South America by a memoir on the ant- 
lers of three Brazilian species recently published in the 
Memorias of the museum at Para of which he has charge 
(Mem. Mus. Goeldi, part iii., 1902). All South American 
deer, it need scarcely be said, differ markedly from the more 
typical deer of the Old World, the males of the larger 
species, together with their relatives, the white-tailed and 
the mule deer of North America, being specially distin- 
guished by the form of their antlers, which branch in a 
fork-like manner some distance above their base, instead 
of giving off a brow-tine close to the latter. Hitherto 
naturalists, in Europe at any rate, have had no definite 
information with regard to the gradual increase in the com- 
plexity of the antlers of the South American species as they 
are annually renewed. This deficiency in our knowledge has 
been supplied in the case of the marsh-deer, the pampas-deer, 
and the one commonly called Cariacus gymnotis, in the 
memoir before us. With great pains, Dr. Goeldi has col- 
lected a large series of the antlers of each of the three 
species belonging to animals of different ages, and in the 
plates accompanying his memoir has figured a selection 
which serves to display the gradual evolution from the young 
to the adult form. In the course of the memoir, it is 
incidentally mentioned that the aforesaid C. gymnotis, 
which is a near relative of the North American whitetail, 
has only recently made its appearance in Brazil, its proper 
home being Colombia and Guiana. 


THE PEARL FISHERIES OF CEYLON. 
HE celebrated pearl ‘‘ oysters’? of Ceylon are found 
mainly in certain parts of the wide shallow plateau 
which occupies the upper end of the Gulf of Manaar, off the 
north-west coast of the island and south of Adam's Bridge. 

The animal (Margaritifera vulgaris, Schum. =Avicula 
fucata, Gould) is not a true oyster, but belongs to the family 
Aviculide, and is therefore more nearly related to the 
mussels (Mytilus) than to the oysters (Ostraa) of our seas. 

The fisheries are of very great antiquity. They are re- 
ferred to by various classical authors, and Pliny speaks of 
the pearls from ‘Taprobane (Ceylon) as ‘* by far the best 
in the world.’’ Cleopatra is said to have obtained pearls 
from Aripu, a small village on the Gulf of Manaar, which 
is still the centre of the pearl industry. Coming to more 
recent times, but still some centuries back, we have records 
of fisheries under the Singhalese kings of Kandy, and sub- 
sequently under the successive European rulers—the Portu- 
guese being in possession from about 1<o< to about 1655, 
the Dutch from that time to about 1795, and the English 
from the end of the eighteenth century onwards. A notable 
feature of these fisheries under all administrations has been 
their uncertainty. 

The Dutch records show that there were no fisheries 
between 1732 and 1746, and again between 1768 and 1796. 
During our own time the supply failed in 1820 to 1828, in 
1837 to 1854, in 1864 and several succeeding years, and 
finally after five successful fisheries in 1887, 1888, 1889, 
1890 and 1891 there has been no return for the last decade. 
Many reasons, some fanciful, others with more or less basis 
of truth, have been given from time to time for these re- 
curring failures of the fishery; and. several investigations, 
such as that of Dr. Kelaart (who unfortunately died before 
his work was completed) in 1857 to 1859, and that of Mr. 
Holdsworth in 1865 to 1869, have been undertaken without 
much practical result so far. 


1 Abstract of a discourse delivered ituti 
by Prof W. A. Herdman Fry at the Roya! Institution on March 27 
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In September, 1901, I was asked to examine the records 
and report on the matter, and in the following spring was 
invited by the Government to go to Ceylon with a scientific 
assistant, and undertake what investigation into the con- 
dition of the banks might be considered necessary. Arriving 
at Colombo in January, 1902, as soon as a steamer could 
be obtained we proceeded to the pearl banks. In April it 
was necessary to return to my university duties in Liver- 
pool, but I was fortunate in having taken out with me as 
my assistant Mr. James Hornell, who was to remain in 
Ceylon for at least a year longer, in order to carry out the 
observations and experiments we had arranged, and com- 
plete our work. This programme has been carried out, and 
Mr. Hornell has kept me supplied with weekly reports and 
with specimens requiring detailed examination. 

The s.s. Lady Havelock was placed by the Ceylon Govern- 
ment at my disposal for the work of examining into the 
biological conditions surrounding the pearl oyster banks; 
and this enabled us on two successive cruises of three or 
four weeks each to examine all the principal banks, and 
run lines of dredging and trawling and other observations 
across, around and between them, in order to ascertain the 
conditions that determine an oyster bed. Towards the end 
of the time I took part in the annual inspection of the pear! 
banks, by means of divers, along with the retiring in- 
spector, Captain J. Donnan, C.M.G., and his successor, 
Captain Legge. During that period we lived and worked 
on the native barque Rangasameeporawee, and had daily 
opportunity of studying the methods of the native divers 
and the results they obtained. [These were discussed in 
the lecture ard illustrated by lantern slides.] 

It is evident that there are two distinct questions that 
may be raised—the first as to the abundance of the adult 
“* oysters,’’ and the second as to the number of pearls in 


_the oysters—and it was the first of these rather than the 


frequency of the pearls that seemed to call for investi- 
gation, since the complaint has not been as to the number 
of pearls per adult oyster, but as to the complete disappear- 
ance of the shell-fish. 

Most of the pearl oyster banks or ‘* Paars’’ (meaning 
rock or any form of hard bottom, in distinction to ‘* Manul,” 
which indicates loose or soft sand) are in depths of from 5 
to 10 fathoms, and occupy the wide shallow area of nearly 
50 miles in length, and extending opposite Aripu to 20 miles 
in breadth, which lies to the south of Adam’s Bridge. On 
the western edge of this area there is a steep declivity, the 
sea deepening within a few miles from under to to more 
than 100 fathoms; while out in the centre of the southern 
part of the Gulf of Manaar, to the west of the Chilaw Pear! 
Banks, depths of between one and two thousand fathoms 
are reached. On our two cruises in the Lady Havelock we 
made a careful examination of the ground in several places 
outside the banks to the westward, on the chance of find- 
ing beds of adult oysters from which possibly the spat de- 
posited on the inshore banks might be-derived. No such 
beds, outside the known ‘‘ Paars,’’ were found; nor are 
they likely to exist. The bottom deposits in the ocean 
abysses to the west of Ceylon are entirely different in nature 
and origin from the coarse terrigenous sand, often cemented 
into masses, and the various calcareous neritic deposits, 
such as corals and nullipores, found in the shallow water 
on the banks. The steepest part of the slope, from 10 or 
20 fathoms down to about 100 fathoms or more, all along 
the western coast seems in most places to have a_ hari 
bottom covered with Alcyonaria, sponges, deep-sea corals 
and other large encrusting and dendritic organisms. 
Neither on this slope nor in the deep water beyond the 
cliff did we find any ground suitable for the pearl oyster to 
live upon. 

Close to the top of the steep slope, about 20 miles from 
land, and in depths of from 8 to 10 fathoms is situated the 
largest of the ‘** Paars,’’ the celebrated Periya Paar, which 
has frequently figured in the inspectors’ reports, has often 
given rise to. hopes of great fisheries, and has as often 
caused deep disappointment to successive Government 
officials. The Periya Paar runs for about 11 nautical miles 
north and south, and varies from one to two miles in 
breadtf, and this—for a paar—large extent of ground be- 
comes periodically covered with young oysters, which, how- 
ever, almost invariably disappear before the next inspec- 
tion. This paar has been called by the natives the ‘‘ mother- 
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paar,” under the impression that the young oysters that 
come and go in fabulous numbers migrate or are carried 
inwards and supply the inshore paars with their popula- 
tions. During a careful investigation of the Periya Paar 
and its surroundings, we satisfied ourselves that there is no 
basis of fact for this belief; and it became clear to us that 
the successive broods of young oysters on the Periya Paar, 
amounting probably within the last quarter century alone 
to many millions of millions of oysters, which if they had 
been saved would have constituted enormous fisheries, have 
all been overwhelmed by natural causes, due mainly to the 
configuration of the ground and its exposure to the south- 
west monsoon. 

A study of the history of the Periya Paar for the last 
twenty-four years [given more fully in the lecture] shows 
that since 1880 the bank has been naturally restocked with 
young oysters at least eleven times without yielding a 
fishery. 

The 10-fathom line skirts the western edge of the paar, 
and the 100-fathom line is not far outside it. An examin- 
ation of the great slope outside is sufficient to show that 
the south-west monsoon running up towards the Bay of 
Bengal for six months in the year must batter with full 
force on the exposed seaward edge of the bank and cause 
great disturbance of the bottom. We made a careful survey 
of the Periya Paar in March, 1902, and found it covered 
with young oysters a few months old. In my preliminary 
report I estimated these young oysters at not less than a 
hundred thousand millions, and stated my belief that these 
were doomed to destruction, and ought to be removed at 
the earliest opportunity to a safer locality further inshore. 
Mr. Hornell was authorised to carry out this recommenda- 
tion, and went to the Periya Paar early in November with 
boats and appliances suitable for the work, but found he 
had arrived too late. The south-west monsoon had inter- 
vened, the bed had apparently been swept clean, and the 
enormous population of young oysters, which we had seen 
in March, and which might have been used to stock many 
of the smaller inshore paars, was now in all probability 
either buried in sand or carried down the steep declivity 
into the deep water outside. This experience, taken along 
with what we know of the past history of the bank as 
revealed by the inspectors’ reports, shows that whenever 
young oysters are found on the Periya Paar, they ought, 
without delay, to be dredged up in bulk and transplanted 
to suitable ground in the Cheval district—the region where 
the most trustworthy paars are placed, 

From this example of the Periya Paar it is clear that in 
considering the vicissitudes of the pearl oyster banks we 
have to deal with great natural causes which cannot be 
removed, but which may to some extent be avoided, and 
that consequently it is necessary to introduce large measures 
of cultivation and regulation in order to increase the adult 
population on the grounds, give greater constancy to the 
supply, and remove the. disappointing fluctuations in the 
fishery. 

There are in addition, however, various minor causes of 
failure of the fisheries, some of which we were able to 
investigate. The pearl oyster has many enemies, such as 
star-fishes, boring sponges. which destroy the shell, boring 
Molluses which suck out the animal, internal Protozoan and 
Vermean parasites and carnivorous fishes, all of which cause 
some destruction, and which may conspire on occasions to 
ruin a bed and change the prospects of a fishery. But in 
connection with such zoological enemies, it is necessary to 


bear in mind that from the fisheries point of view their | 


influence is not wholly evil, as some of them are closely 
associated with pearl production in the oyster. One enemy 
(a Plectognathid fish) which doubtless devours many of the 
oysters, at the same time receives and passes on the parasite 
which leads to the production of pearls in others. The loss 
of some individuals is in that case a toll that we very 
willingly pay, and no one would advocate the extermination 
of that particular enemy. 

_ In fact the oyster can probably cope well enough with 
its animate environment if not too recklessly decimated at 
the fisheries, and if man will only compensate to some ex- 
tent for the damage he does by giving some attention to the 
breeding stock and ‘ spat,’’ and by transplanting when 
required the growing young from unsuitable ground to 
known and trustworthy paars.”’ 
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Those were the main considerations that impressed me 
during our work on the banks, and were, therefore, the 
leading points dealt with in the conclusions given in my 
preliminary report (July, 1902), which ended as follows :— 

“To the biologist two dangers are, however, evident, 
and, paradoxical as it may seem, these are overcrowding 
and overfishing. But the superabundance and the risk of 
depletion are at the opposite ends of the life cycle, and there- 
fore both are possible at once on the same ground—and 
either is sufficient to cause locally and temporarily a failure 
of the pearl oyster fishery. What is required to obviate 
these two dangers ahead, and ensure more constancy in the 
fisheries, is careful supervision of the banks by someone 
who has had sufficient biological training to understand the 
life-problems-of the animal, and who will therefore know 
when to carry out simple measures of farming, such as 
thinning and transplanting, and when to advise as to the 
regulation of the fisheries.’’ 

In connection with cultivation and transplantation, there 
are various points in structure, reproduction, life-history, 
growth and habits of the oyster which we had to deal with, 
and some of which we were able to determine on the banks, 
while others have been the subject of Mr. Hornell’s work 
since, in the little marine laboratory we established at 
Galle. [Discussed and illustrated by lantern slides in the 
lecture. | 

Turning now from the health of the oyster population on 
the ‘‘ paars ’’ to the subject of pearl formation, which is 
evidently an unhealthy and abnormal process, we find that 
in the Ceylon oyster there are several distinct causes that 
lead to the production of pearls. Some pearls or pearly 
excrescences on the interior of the shell are due to the 
irritation caused by boring sponges and burrowing worms. 
Minute grains of sand and other foreign bodies gaining 
access to the body inside the shell, which are popularly sup- 
posed to form the nuclei of pearls, only do so, in our 
experience, in exceptional circumstances. Out of the 
many pearls I have decalcified, only one contained in its 
centre what was undoubtedly a grain of sand; and from 
Mr. Hornell’s notes, taken since I left Ceylon, I quote the 
following passage, showing that he has had a similar ex- 
perience :— 

‘‘Februaty 16, 1903—Ear-pearls. Of two decalcified, 
one from the anterior ear (No. 148), proved to have a 
minute quartz grain (micro. preparation 25) as nucleus.”’ 

It seems probable that it is only when the shell is injured, 
as, for example, by the breaking off or crushing of the 
projecting ‘‘ ears,’’ thereby enabling some fine sand to gain 
access to the interior, that such inorganic particles supply 
the irritation which gives rise to pearl formation. 

The majority of the pearls found free in the tissues of the 
body of the Ceylon oyster contain, in our experience, the 
more or less easily recognisable remains of Platyelmian 
parasites; so that the stimulation which causes eventually 
the formation of an “‘ orient ’’ pearl is, as has been sug- 
gested by various writers in the past, due to infection by 
a minute lowly;worm, which becomes encased and dies, 
thus justifying, in a sense, Dubois’s statement that—*‘ La 
plus belle perle n’est donc, en définitive, que le brillant 
sarcophage d’un ver *’ (Comptes rendus, October 14, 1901.) 

[The lecturer then dealt with the work of Dr. Kelaart 
(1859), to whom belongs the honour of having first con- 
nected the formation of pearls in the Ceylon oyster with 
the presence of Vermean parasites, Filippi, Kukenmeister, 
Moebius, Humbert, Garner, Thurston, Giard, Seurat, 
Jameson, and finally Dubois—bringing the record up to 
January, 1903.] 

We have found, as Kelaart did half a century ago, that 
in the Ceylon pearl oyster there are several different kinds 
of worms commonly occurring as parasites, and we shall, I 
think, be able to show in our final report that Cestodes, 
Trematodes, and. Nematodes are all concerned’ in pearl 
formation. Unlike the case of the European mussels, how- 
ever, we find, so far, that in Ceylon the most important 
cause is a larval Cestode of the Tetrarhynchus form. Mr. 
Hornell has traced a considerable part of the life-history of 
this parasite, from an early free-swimming stage to a late 
larval condition in the file fish (Balistes mitis) which 
frequents the pearl banks and preys upon the oysters. We 
have not yet succeeded in finding the adult, but it will 
probably prove to infest the sharks or other large Elasmo- 


ords 
was 
con- 
ring 
il it Ag 
ver- 
> as 
in 
the 
om- 
and 
and | 
the f 
ks; ag 
or 
and 
ons 
the 
end 
in- 
sor, 
ked Ay 
aily 
fers { 
7 
in i 
hat 
lult 
in ; 
the id 
sti- 4 
er } 
ing 
15 
rly 
les 
On 
the 
ore 
arl i 
ms 
ces 
nd- q 
ch 
ich 
are 
“an 
ted 
4 
ter 
or q 
ns 
urd 
als 
ns. 
he 
to 
mM 
he 
ch 
en 
en 
nt 
les 
c- 


622 NATURE 


[ArRIL 30, 1903 


branchs which devour Balistes. It is only due to my excel- 
lent assistant, Mr. James Hornell, to state that our observ- 
ations on pearl formation are mainly due to him. During 
the comparatively limited time (under three months) that I 
had on the banks, I was mainly occupied with what seemed 
the more important question of the life-conditions of the 
oyster, in view of the frequent depletion of particular 
grounds. It is important to note that these interesting 
pearl-formation parasites are not only widely distributed 
over the Manaar banks, but also on other parts of the coast 
of Ceylon. Mr. Hornell has found Balistes with its Cestode 
parasite both at Trincomalie and at Galle, and the sharks 
also occur all round the island, so that there can be no 
question as to the probable infection of oysters grown at 
these or any other suitable localities. 

There is still, however, much to find out in regard to all 
these points, and other details affecting the life of the oyster 
and the prosperity of the pearl fisheries. Mr. Hornell and 
I are still in the middle of our investigations, and this must 
be regarded as only a preliminary statement of results which 
may have to be corrected, and I hope will be considerably 
extended in our final report. 

It is interesting to note that the Ceylon Government 
Gazette of December 22 last announced a pearl fishery, to 
commence on February 22, during which the following 
banks would be fished :— 

The South-East Cheval Paar, estimated to have 49 million 
oysters. 

The East Cheval Paar, with 11 millions. 

The North-East Cheval Paar, with 13 millions. 

The Periya Paar Kerrai, with 8 millions—making in all 
more than 80 million oysters. 

That fishery is now in progress, Mr. Hornell is attend- 
ing it, and we hope that it may result not merely in a large 
revenue from pearls, but also in considerable additions to 
our scientific knowledge of the oysters. 

As an incident of our work in Ceylon, it was found 
necessary to fit up the scientific man’s workshop—a small 
laboratory on the edge of the sea, with experimental tanks, 
a circulation of sea-water and facilities for microscopic and 
other work. For several reasons [discussed in the lecture] 
we chose Galle at the southern end of Ceylon, and we have 
every reason to be satisfied with the choice. With its large 
bay, its rich fauna and the sheltered collecting ground of 
the lagoon within the coral reef, it is probably one of the 
best possible spots for the naturalist’s work in eastern 
tropical seas. 

In the interests of science it is to be hoped, then, that the 
marine laboratory at Galle wili soon be established on a 
permanent basis with a suitable equipment. It ought, 
moreover, to be of sufficient size to accommodate two or 
three additional zoologists, such as members of the staff 
of the museum and of the medical college at Colombo, or 
Scientific visitors from Europe. The work of such men 
would help in the investigation of the marine fauna and in 
the elucidation of practical problems, and the laboratory 
would soon become a credit and an attractipn to the colony. 
Such an institution at Galle would be known throughout 
the scientific world, and would be visited by many students 
of science, and it might reasonably he hoped that in time 
it would perform for the marine biology and the fishing 
industries of Ceylon very much the same important func- 
tions as those fulfilled by the celebrated gardens and labor- 
atory at Peradeniya for the botany and associated economic 
problems of the land. W. A. Bs, 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Mr. F. C. McCrettan has been appointed to the new 
chair of forestry and estate management at the Royal 
Agricultural College, Cirencester. 


THE new science buildings of the Colston’s Girls’ School, 
Bristol, will be opened on Friday, May 15, by the Right 
Hon. Henry Hobhouse, M.P. 

We have received a copy of the University of Colorado 
Bulletin for December, 1902. It contains a detailed account 
of the quarto-centennial celebration held at the end of last 
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year in connection with the University of Colorado, when 


addresses were delivered by Profs. A. Reed 


F. S. Lee, 
D. C. Jackson, and others. 


Tue Council of the Manchester Literary and Philosophical 
Society has appointed Mr. A. P. Hunt, sublibrarian of 
Balliol College, Oxford, to be assistant secretary and 
librarian to the Society, in succession to Mr. Charles Leigh, 
who has been appointed deputy librarian of the Owens 
College, Manchester. 


Tue second volume of the Report of the U.S. Com- 
missioner of Education for the year 1900-1901 runs, like the 
former part, to more than twelve hundred pages. A large 
portion of the volume is concerned solely with statistics, and 
these refer to every grade of education. Uninteresting 
though these masses of figures are likely to prove to ordinary 
teachers, they will be found of great value by the student 
of educational problems. The descriptive article which will 
most directly appeal to men of science is one on instruction 
in mining engineering. It appears that the first school of 
mines in the United States was established in New York 
City in 1863, in connection with the institution which later 
developed into the- existing Columbia University. At the 
close of 1901 there were thirty-seven institutions offering 
courses in mining engineering, two of the courses—those 
in connection with the University of North Carolina and 
the University of Texas—having been instituted in 1901. 
The article also contains short accounts of the systems of 
instruction in mining in each of the thirty-seven institu- 
tions holding courses. A chapter is given to consular re- 
ports sent home to the United States by its consuls in 
different parts of the world, and these reports contain many 
hints likely to be of practical value to the lecturers and 
others in American colleges.. One chapter appears out of 
place in an educational report, since it is concerned with 
the introduction of domestic reindeer into Alaska. 


Tue first part of vol. xiv. of the Transactions of the South 
African Philosophical Society contains an instructive paper 
by the Rev. Dr. Flint on the legal and economic bases of 
some colonial teaching universities, which concludes with 
the local application of the results of the inquiry. The 
paper summarises the salient facts in the history of the 
important colonial universities, but it is only possible here 
to refer to one or two points of interest. The Government 
of New South Wales voted at its establishment 50,000l. for 
the buildings of Sydney University. An endowment of not 
more than 20,000l., with an annual sum of 5ool. for the 
stipend of the principal, was provided for each college in- 
corporated within Sydney University upon the condition that 
10,0001, at least shall have been subscribed by its founders, 
the whole to be voted to the erection of buildings on land 
granted for the purpose. New Zealand University has also 
been generously treated by its Government, from which 
source it receives an annual grant of 3000/. But in addition 
to this the four affiliated colleges have received land grants 
to the extent of 40,000 acres, and Otago, for instance, re- 
ceives in rent from lands granted in this way about 6500!. 
per year. Similarly, the University of Adelaide received 
from South Australia a grant of 50,000 acres. The Uni- 
versity of Melbourne appears to receive in Government 
grants some 13,5001. It is well that these examples, which 
do not by any means exhaust the instances given in the 
paper, should be brought prominently before the people of 
South Africa, in view of the growing feeling that a worthy 
ae university for the whole of South Africa is much 
ne > 


Tue annual discussion before the Washington meeting 
last January of the American Society of Naturalists dealt 
with the question: How can endowments be used most 
effectively for scientific research? The speeches on this 
occasion are printed in Science for April 10. Prof. T. C. 
Chamberlin advocated the special endowment of chairs of 
research. There ought no longer, he said, to be a struggle 
on the part of the capable investigator to free himself from 
obligations to teach that he may devote himself to creative: 
work. From 20,000l. to 40,000l. would effectively endow a 
chair of research, though Prof. Chamberlin argued later 
that the endowment should be made to the department 
rather than a specific chair, thus distributing the function 
of research among the members of the staff according to 
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their capabilities and tastes. Prof. W. M. Wheeler showed 
how large a part of the value of fellowships was lost to 
research by expecting fellows to perform extraneous duties 
and to do their research always at a given institution. 
Prof. Miinsterberg insisted that the only two factors which 
really count for research are to be found in the minds of 
the men engaged upon it; they are, first, intellectual 
quality, and secondly, the will to achieve. In these two 
respects he maintained American research to be defective. 
He urged the men of wealth who had millions ready for 
endowment first to make the career of research attractive, 
so that more men of first-class type may be tempted, and 
to create great premiums by putting above the present 
university system a still higher institution, an  over- 
university where the finest masters of research, chosen by 
their peers, are brought together for far-reaching work 
which transcends the possibilities of the educational institu- 
tions. Whatever can be done to give the career national 
glory thus to attract the finest men will be productive for 
the work of research. To secure that able men shall do 
their best work he advised the following course :—Make 
the academic career in the real universities, the promotion 
to higher positions, dependent in first line upon research 
work, as it is in Germany, and the work will be done, in 
spite of all obstacles. There is at present no greater 
educational need than to educate the trustees and benefactors 
of universities. 


SOCIETIES AND ACADEMIES. 
Lonpon. 

Royal Society, March 26.—‘‘ Some Physical Properties of 
Nickel Carbonyl.’” By James Dewar, M.A., Sc.D., LL.D., 
F.R.S., and Humphrey Owen Jones, M.A., B.Sc. 

The authors’ communication gives an account of the in- 
vestigation of a number of the physical properties of nickel 
carbonyl which have hitherto been investigated only to a 
slight extent. 

It was found that the compound in the gaseous state was 
much more stable than it had hitherto been supposed to be, 
and that no explosion took place when the vapour was 
suddenly heated, provided that oxygen was not present in 
the surrounding gas. When the vapour was decomposed by 
heat the products of dissociation were nickel and carbon 
monoxide; at temperatures below 180° C. only traces of 
carbon dioxide could be detected, so that the decomposition 
postulated by Berthelot to explain the explosion of the 
vapour does not take place to any appreciable extent. 

A large number of vapour density determinations were 
made by Victor Meyer’s method at a number of tempera- 
tures between 63° C. and 216° C. in an atmosphere of various 
inert gases (hydrogen, nitrogen and ethylene), and also in 
carbon monoxide. 

The effect of temperature, of rate of admixture of the 
vapour with the surrounding gas by diffusion, and of the 
presence of one of the products of dissociation on the 
extent of the dissociation is very clearly seen from the 
numerical values and the curves. 

A number of determinations of the vapour-density at 
various temperatures under reduced pressure were made, 
and also show the marked effect of temperature on the 
dissociation. The dissociation becomes practically complete 
only at the boiling point of aniline. 

The critical temperature was found to be about 200° C.., 
and the critical pressure was estimated to be about thirty 
atmospheres. 

A number of vapour-pressure determinations were made 
by the statical method over a range of temperature between 
~—9° C. and +30° C. From the values obtained, the Rankine 
formula gives the following relation between the absolute 
temperature. T and the pressure p in millimetres of 
mercury 


log ~=7-355—1415/T. 

The results are compared with those obtained by Mittasch 
by the dynamic method. 

Various constants are calculated from the results obtained, 
and these are found in several cases to be very similar to 
the corresponding constants for ether. The latent heat of 
vaporisation is 38-1 calories per gram, and the’ Trouton 
constant is 20-6. The molecule of nickel carbonyl appears 
to be 4.2 times larger than that of carbon monoxide. 
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Some experiments which were made show that the re- 
action between carbon monoxide and nickel is reversible, 
and proceeds rapidly at the ordinary temperature, and with 
a measurable velocity at very low temperatures. 


Royal Microscopical Society, April 15.—Dr. Hy. 
Woodward, F.R.S., in the chair.—Mr. F. . Millett’s 
report on the recent Foraminifera of the Malay Archipelago 
collected by Mr. A. Durrand, part xiv., was taken as read. 
—tThe secretary read a paper by Mr. E. B. Stringer on a 
new method of using the electric arc in photomicrography. 
The method consists in employing the radiation of the 
electric arc itself altogether separated from the incandescent 
carbons. This, modified by certain light filters, yields a 
powerful violet monochromatic light on the extreme limit 
of visibility. The separation is effected by the substage dia- 
phragm, the opening in which is adjusted so as to allow 
only the radiation of the arc to pass. A trough contain- 
ing a solution of ammoniated sulphate of copper suppresses 
all but the violet band, and the ultra-violet rays are inter- 
cepted by another trough containing a solution of sulphate 
of quinine. Lantern slides of Pleurosigma angulatum, dry, 
and Coscinodiscus asteromphalus in styrax, taken with a 
Zeiss 3 mm. oil immersion apochromatic objective of 1-4 
N.A. and 8 compensating eye-piece giving a magnification 
of 2200 diameters, were shown upon the screen. The author 
discussed the possibility of obtainine lenses corrected for 
the ultra-violet rays which would enable photography to 
do for the microscope what it had already done for the 
telescope. Three slides of Navicula bombus were shown on 
the screen to demonstrate the advantage of using the troughs 
containing solutions of ammoniated sulphate of copper and 
sulphate of quinine.--Dr. R. Hamlyn-Harris sent a de- 
scription of an apparatus for facilitating the manipulation 
of celloidin sections. The apparatus consisted of a circular 
vessel 34” diameter and 3” deep outside. The body is made 
of a non-corroding metal, and the bottom of brass. It is 
divided into twenty compartments ; in each compartment are 
perforations to allow fluid to escape when the transfer is 
made from one fluid to another. The apparatus suggested 
itself to the writer’s mind in consequence of the difficulties 
experienced by him in preparing, staining, and mountin 
a series of celloidin sections in successive order.—Mr. C. F. 
Rousselet exhibited about two dozen mounted slides of 
Rotifers of the genus Brachionus. The specimens, besides 
those collected in England, came from America, Asia Minor, 
Bohemia, China, Germany, and Hungary, and comprised 
sixteen species, including one not yet described, and a 
number of varieties. The author mentioned that the 
B. reubens exhibited was the true species of Ehrenberg, 
and different from the one figured under that name in 
Hudson and Gosse’s monograph. 


Paris. 


Academy of Sciences, April 20.—M. Albert Gaudry in 
the chair.—Statistics of the minor planets. The distribu- 
tion of the elements taking the aphelia as the argument, 
by M. O. Callandreau. The aphelia distances arrange 
themselves symmetrically about their mean value in a 
manner resembling the arrangement of accidental errors. 
—On spirillosis in the Bovide, by M. A. Laveran. An 
account, with drawings, of the detailed examination of the 
blood of Transvaal cattle infected with spirilla. These 
parasites have always been found in the blood of cattle 
associated with other organisms. At the present time only 
two diseases are definitely known to be produced by spirilla, 
the relapsing fever caused by Sp. Obermeieri, peculiar to 
man, and the spirillosis produced by Sp. anserinum. The 
parasite described in the present paper forms a new species, 
to which the name Sp. Theileri is given.—On the integra- 
tion of differential equations of the second order with con- 


heats of vaporisation and of fusion of aniline and some 
other organic compounds, by M. de Forcrand. The 
specific heat of aniline in the solid and liquid state and of 
the latent heat of fusion has been determined by the 
method of mixtures. Measurements are also given for 
nitrobenzene, benzene, and acetic acid.—Photographic 
observation of the eclipse of the moon on April 11, 1903, at 


the Observatory of Toulouse, by M. Montangerand. The 
; atmospheric conditions on the night of the eclipse were 


stant coefficients, by M. E. Vattier.—The specific heats and ° 
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very favourable, eleven negatives being obtained.—Observ- 
ation of the lunar eclipse of April 11-12, 1903, by M. R. 
‘Maithat. Eighteen negatives were taken and submitted 
to the Academy. —On M. Guichard’s new  transform- 
ation of surfaces of total constant curvature, by M. 
Tzitzéica.—On a new generalisation of the theorem 
of M. Picard on entire functions, by M. Georges 
Remoundos.—Researches on electric convection, by 
MM. V. Crémieu and H. Pender. In_ spite of 
the contradictory nature of some of the experimental re- 
sults obtained, the authors believe that they are justified 
in drawing the conclusion that charged metallic surfaces, 
either continuous or divided into sectors, and turning in air 
in their own plane, produce magnetic ‘effects in the sense 
predicted by electric convection, and agreeing within 10 
per cent. with the order of magnitude calculated for con- 
vection. The interposition of fixed armatures between the 
moving surfaces and the measuring apparatus appears to 
have no influence on the magnetic effects obtained.—On 
magnetic hysteresis at high frequencies, by MM. C. E. 
Guye and B. Herzfield. The question has frequently been 
raised as to whether the energy lost by hysteresis in a 
magnetic cycle is independent of the speed with which the 
cycle is completed, and very contradictory results have 
hitherto been published. The chief cause of uncertainty is 
the presence of Foucault currents, and in the experiments 
described in the present paper an attempt has been made 
to eliminate this difficulty by the use of very fine iron wires, 
and a thermal method for measuring the energy dissipated 
in the wire has been adopted. Up to 1200 periods per 
second the energy consumed by hysteresis is independent 
of the velocity of the cycle.—On the magnetic properties 
of the terrestrial atmosphere, by M. Charles Nordmann. 
The magnetic properties of the atmosphere can only have 
a very small effect on the earth’s magnetic field, and can 
only produce a negligible fraction of the diurnal period of 
a magnetised needle.—On electric sparks, by M. B. 
Eginitis.—The electrical separation of metallic powders 
and inert material, and of the metallic part of a mineral 
from its gangue, by M. D. Negreano.—On a self-register- 
ing galvanometer and a rotating contact, and their use in 
tracing the curves of alternating currents, by M. 
Charpentier. The mechanism controlling the introduc- 
tion and motion of the sheet of paper upon which the 
curve is to be drawn is the chief characteristic of the re- 
cording galvanometer for which novelty is claimed.—The 
nature of the sulphur compound in the water from the 
Bayen spring at Bagnéres-de-Luchon, by M. F. Garrigou. 
The Bayen water, before contact with air, contains a 
sulphydrate of sulphur.—Soluble cellulose, by M. Léo 
Vignon. Oxycellulose, prepared from cellulose by means 
of hydrochloric acid and potassium chlorate, is acted upon 
by aqueous solutions of potash in the cold, with regenera- 
tion of cellulose and forming a soluble cellulose, which can 
‘2 precipitated from the solution by hydrochloric acid, or 
chlorides of the alkalis and alkaline earths. —Physiological 
and histological observations on the Gephyrians (endothelial 
derivatives and pigmentary granules), by M. Marcel A. 
Hérubel.—On the existence of an axile filament in the 
adult ,conjunctival fibrilla, by M. P. A. Zachariadés.— 
Indophil reaction of the leucocytes in the aseptic suppura- 
tions caused by the subcutaneous injection of essence of 
turpentine, by MM. J. Sabrazés and L. Muratet. 


DIARY OF SOCIETIES. 


THURSDAY, Apriv 30. 
Rovas Society, at 4.30.—Croonian Lecture : The Cosmical Function 
of the Green Plant: Prof. K. A. Timirjazev. 
Rovat INSTITUTION, at 5.—Hydrogen: Gaseous, Liquid and Solid: 
‘of. Dewar, Ss. 
NSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Divided Multipl 
Switchboards: An Efficient Telephone System for the World's Capi : B: 


W. Aitken. 
FRIDAY, May 1. 
Rovai erroreen, at 9.—Recent Advances in Stereochemistry : Prof. 
‘ope 
Gro.ocists’ AssociaTIon, at 8.—The a of the White Chalk of the 
English Coast. IV, —Yorkshire : Dr. A. W owe. 


MONDAY, May 
Society or Cuemicat at in the Fat Industry: 
Society oF ARTS, at 8.—Mechanical Road Carriages: W. Worby 


Dr. Julius Lewkowitsch. 
Beaumont. 
Victoria INSTITUTE, at 4.30.—Report on the Congress of Orientalists 


held at- Hamburg, together with a Short of the Laws of 
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Hammurabi, the Amraphel of Genesis, Ch. xiv., as Engraved on the 

Recently Discovered Monument: Dr. T. G, Pinches. 
TUBS 0A, May 5 

Rovat INSTITUTION, at 5.— The Blood and some of its Problems: Prof, 
Allan Macfadyen. 

SocieTy FOR THE PromoTiION OF HELLENIC STUDIES, at 4. 

SOCIETY OF ARTS, at 4. * —The Lagos Hinterland: its 
its Products: Major J. H. Ewart. 

WEDNESDAY, May 6 

ENnTOMOLOGICAL Society, at 8 —Descriptions of twelve New Genera and 
Species of Ichneumoni¢z and three New Species of Ampulex from 
India: Peter Cameron. 

Society or Pustic ANALYsTs, at 8 

Society or Arts, at 8.—The Construction of Maps and Charts: G. J. 


Morrison. 
THURSDAY, Ma¥ 7 

Rovat Society, at 4.30.—Probable Papers: Loma.xi, 
the Seed of Lyginodendron: Dr. F. Oliver and Dr. Scott, 
F.R.S.—On the Physiological Action the Po'son of the 
Dr. L. Rogers.—Preliminary Note on the Discovery of the Pigmy 
Elephant in Cyprus: Miss D. M. A. Bate. 

Rova. INsTITUTION, at 5.—Hydrogen: Gaseous, Liquid and Solid: 
Prof. Dewar, Ss. 

RONTGEN SocigETy, at 8.30.—Exhibition Evening. 

Cuemicat Society, at 8.—({1) Bromonitrocamphor and §-Bromo- 
camphor yloxime. ‘Influence of Impurities in Conditioning Dynamic 
Isomerism ; (2) Spontaneous Decomposition of Nitrocamphor: T. M. 
Lowry. —The Active Constituents of Butea frondosa: E. G. Hill. 

LinNEAN Society, at 8.—The Ingolfiellidz, fam. nov., a New Type 
Amphipoda: Dr. H. J. Hansen —The Evolution of ‘the Marsupials of 
Australia : A. Bensley.—Copepoda Calanoida from the Farée Channel, 
and Other Parts of the North Atlantic: Rev. Canon Norman, F.R.S. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Applications of Electricity 
in Engineering and Shipbuilding Works: A. D. Williamson.— Electric 
Driving in Machine Shops: A. B. Chatwood, 

FRIDAY May 8. 

Rovat INsTITUTION, at 9.— Rural England: H. Rider Haggard. 

ASTRONOMICAL Society, at 5. 

MALAcoLocicaL Society, at 8.—On the Necessity of Examining and 
Comparing the Animals before Determining some Species of the Genus 
Oliva: F. G. Bridgman.—Notes on some British Eulimide: E. R. 
Sykes.—Note on the Occurrence of Planordis marginatus, Drap., and 
Limnaea pereger, Miill., in the Pleistocene of Bognor, Sussex : Alexander 
Reynell. 


eople and 
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tern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6d, Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4a. Small Illustrated Catalogue, 10o pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. C. HUGHES, SPECIALIST, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


G. BOWRON, 


57 EDGWARE ROAD, LONDON, W., 


has always on hand a large and varied stock of 


SECOND-HAND 


ELECTRICAL 
AND PHYSICAL 
BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 


EXTREMELY MODERATE PRICES. 
i ional Physical Lab ; Aberd Aberystwyth 
As supplied to the National Physi ame 3 


irmingham, Nottingham and Glasgow Universities ; Bedford, ord, 
Clifton® Herlot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &. 
per Nature says: ‘‘ Teachers requiring efficient a) tus at a low 
cost for lecture or laboratory purposes, might consult the list with 
advantage.” 


List on app 


FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 
"CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Yolumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price 
List of Chemicals, free on application. - 
Telegraphic Address—"* APPARATUS, MANCHESTER.” 

Telephone Number—2238. 


ing NATURE. 


Apparatus for estimation of sulphur in spent oxide. 
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iv Supplement to ‘‘ Nature,” April 30, 1903. 


TIME-MARKING APPARATUS. 


BRODIE’S TIME-MARKING CLOCK. 


Makes an electric contact every second, or by a simple 
movement every two, ten, thirty or sixty seconds. 
In Polished Mahogany Case with Glass Front. Price £7. 


IMMEDIATE DELIVERY. 
CATALOGUES FREE. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO., Ltd., 


CAMBRIDGE. 


THE 


PRIMROSE ano DARWINISM 


By a FIELD NATURALIST, M.A. Camb. 
With Diagrams. Crown 8vo, cloth, 6s. net. 

‘* The subject is undoubtedly handled in such a manner that 
it should prove eminently stimulating to other field naturalists.” 
— Times. 

** According to Field Naturalist, Darwin tried to square 
Nature with his theory, instead of fitting his theory to Nature, 
and we are very much afraid the Field Naturalist is right.” 
—Fall Mall Gazetée. 

‘This is a stimulating book for students of all branches of 
natural science.” — Dundee Advertiser. 

‘* Altogether the arguments in this book constitute a sound 
and perfectly legitimate piece of criticism.” —G/asgow Herald. 


London: GRANT RICHARDS, 48 Leicester Square, W.C. 


MERCK’ 


For ANALYTICAL, MICROSCOPIC, BACTERIOLOGICAL and 
PHOTOGRAPHIC PURPOSES, are the 


STANDARDS OF PURITY, RELIABILITY 
AND GENERAL EXCELLENCE. 


To be had through the aa’ Trade Channels, or Who'esale 
rom 
E. MERCK, 16 Jewry St., LONDON, E.C. 
Head Office and Works: DARMSTADT, GERMANY. 


THE HIGHEST VACUUM 
READILY OBTAINED. 


ASK FOR 
LIST No. F. 45. 


PRICES FROM £4 § 0O 


APPLY FOR FULL PARTICULARS OF THE 


“GERYK” VACUUM PUMPS TO 
Pulsometer Engineering 
ng. 


Nine Elms lronwotha, Readi 


“LORD BURY” 
TELESCOPE. 


Supplied in Large Numbers for 
Use by Sportsmen and 
Travellers. 


Size closed 10”, size extended 31”, * 
diameter of object glass 18”, magni- saute 
fying power 25 to 35 diameters, 
angular field 1°5°, lateral field at Illustrated 

1000 yards 26'2 yards. Catal 
Will make out wild fowl at 16 5 aa 
miles, and persons walking (Part 1.) 

at ro miles. post free. 

Will discern a flagstaff at aaa 
22 miles, and name of The “LORD 


lightship at 9 miles. BURY” TELE- 


SCOPE, in bronzed 
brass and fitted in brown 
or black Sling Case 

(weight of Telescope, 2lb.), 

4s. 
The “LORD BURY” 

TELESCOPE, in bronz:d hard 
drawn Ge:man silver and fited in 
Sling Case (weight of Telescope, 

60z.), BS 15s. 
J. H. STEWARD, 
OPTICIAN TO THE BRITISH AND 
FOREIGN GOVERNMENTS, 


406 STRAND, 457 WEST STRAND, 
7 GRACECHURCH STREET, LCNDON. 


Telegraphic Address: Telemeter, London. Telephone: 1867 Gerrard. 


Post free, wherever 

Parcels Post 

is in force, on 
receipt of 
remittance. 


RICHARD CLAY AND SONS, LIMITED, LONDUN AND bUNGAY. 
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GENFRAL LIBRARY, 
UNIV. OF MICH, 


¥.20 1902 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


‘© To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1723, VOL. 67] 


THURSDAY, NOVEMBER 6, 1902. 


[PRICE SIXPENCE. 


Registered a: a Newspaper at e Genzral Post Office.) 


(All Rights are Reserved. 


ALTERNATING CURRENT BREAK. 


NEWTON & WRIGHT'S PATENT. 


~ 
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= 


Complete with Motor Switch Resistance, £12 12s, 


NEWTON & CO., Opricians tro His «Majesty THE | | 


'3 FLEET STREET, LONDON. 


THE HIGH GLASS LENS. 


Steinheil Orthostigmat 


FULL CATALOGUES | FREE 


FROM, THE. MANUFACTURERS. 


R. & J. BECK, LTD., 


. 88 CORNHILL, LONDON, H.C. 


SPECTROSCOPES, 

POLARISCOPES, 
SACCHARIMETERS. 
APPARATUS AND OBJECTS FOR 


POLARISED LIGHT 
DIFFRACTION. 
JOHN J. GRIFFIN x SONS, Lto., 


20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, 
LONDON, W.C. 


SPECTACLES 
ELECTRIG LIGHT, INCANDESCENT GAS, 


And other Powerful Illuminants. 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 
Protect the Eyes-from Glare, ‘and 
RENDER THE LIGHT SOFT ‘AND 
N. and Z.'s SPORTING SPECTACLES, close-fitting and having extra 
Price Lists Riding, parts of the World. 
‘ Mororists’ AND OTHER Eve Protecrors AND Face ScREENS. 


_NEGRETTI AND ZAMBRA, 
38 HOLBORN VIADUCT, 


BRANCHES: 46 CORNHILL; 122 REGE 
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CHEMICAL SOCIETY. 
APPOINTMENT OF EDITOR. — The 


Council of the Chemical Society invite applicaticns for the Office of 
Editor. The duties will be to edit the Journal and Proceedings of the 
Society and to supervise the preparation, by the Sub-Editor and Ab. 
stractors, of the Abstracts of Soules Papers published in the Journal. 
The appointment will be made from January 1, 1993. Applications, 
accompanied by full particulars, must be received before Wednesday, 
November 12, 1902, addressed to the Honorary Secretaries, The 
Chemical Society, Burlington House, Piccadilly, London, W., from 
whom further particulars may be obtained. 


CO. CORK TECHNICAL INSTRUCTION 
COMMITTEE. 


Applications are invited for the following Posts :— 

(a) ART TEACHER.—Applicants should hold the Art Master's Certi- 
ficate or the Art Class Teacher's Certificate with qualification to teach Clay 
Modelling. The person appointed will be required to teach Art in Evening 
Technical Schools which the Committee are establishing in various Centres 
in the County. Salary, £120 per annum. 

Guilds Teachers’ Certificates in Wood-work and Metal-work, and the 
Honours Certificate in Carpentry and he They should also be 

ualified to teach Building Construction and Practical, Plane and Solid 
Goameyy. The person appointed will be required to conduct Classes at 
Queenstown, Passage and other Centres. Salary, £140 per annum, rising 
to £150 at the close of the first year, if the work 1s satisfactory. 

(c) INSTRUCTOR IN ENGINEERING SUBJECTS.—Applicants 
should hold the Engineering Diploma of a recognised Technical College 
or an equivalent qualification. The person appointed will be required to 
conduct Classes at Queenstown and Passage. Salary, as under Section (b). 

The persons appointed will be allowed Second Class travelling expenses 
when moving from Centre to Centre within the County, and a subsistence 
allowance when necessarily absent at night from Head-quarters ; they will 

expected to give their whole time to the Service of the Committee and 
will not be allowed to undertake other teaching except with the written 
permission of the Committee. 

Applications must be in writing and must state age, particulars of qualifi- 
cations and experience, and Copies of Testimonials should be enclosed. The 
Committee do not bind themselves to make any neat. Any appoint- 
ment made will be subject to the approval of the Department of Agriculture 
and Technical Instruction for Ireland. Applications to be sent, in time for 
the Meeting of the Committee to be held on November 15, at which the 
appointments will probably be made, to the SECRETARY TECHNICAL 
INSTRUCTION COMMITTEE, COURTHOUSE, CORK. 


UNIVERSITY OF WALES. 
MATRICULATION EXAMINATION, 1903. 


The University Court will shortly appoint MATRICULATI 
EXAMINERS as follows :— 
Subjects. Present Examiners. 
> Language and the Professor A. S. Napier, M.A., Litt.D., 
istory of England and { Ph.D. 


ajor P. A. MacMahon, R.A., D.Sc. 
Mathematics... ... { : 

. S. Shuckburgh, M.A. 
Latin ... { E. Seymer Thompson, M.A. 
‘Greek ... W. E. Jordan, M.A. 
| * Professor John Rhys, M.A., Litt.D., 
French... eos ots ai H. E. Berthon, M.A. 
“German ote T. Bailey Saunders, M.A. 
Dynamics. ono W. C. D. Whetham, M.A., F.R.S. 
Chemistry... ove F. D. Chattaway, M.A., D.Sc., Ph.D. 


. ‘ig Professor J. Reynolds Green, Sc.D., 
F.R.S. 
The Examiners whose names are marked with an * have served for the 
full period of five years. 
Particulars will be given by the a wy of the University, Brecon, to 
whom applications must be sent on or before November 20, 1902. 
IVOR JAMES, 
Registrar of the University of Wales, Brecon. 


Botany... 


October, rg02. 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 


_ A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
DECEMBER a, 1902. 

Three Scholarships and two Exhibitions will be offered ; with one ex- 
ception the value of these endowments will be £80 a year. 

The Subjects for Examination will be Physics, Chemistry, and Biology. 
— will not be expected to offer themselves in more than two of 
these. 

Particulars may be obtained by application to 

Trinity College, Oxford, 


D. H. NAGEL. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 


The HALF TERM begins on Monday, November 10. 

The College provides instruction for students pospesiog Soe the University 
of London Degrees in Arts, Science and Preliminary Medicine ; also in- 
struction in subjects of General Education. 

There is a Training Department for Teachers, a Hygienic Department 
and an Art School. , 

Students can reside in the College. 

Particulars on application to the PrinciPAaL. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 


Heap or THE DerpartTmMENT: Miss HANNAH ROBERTSON, B.A. 
SCHOLARSHIPS FOR SECONDARY TRAINING. 


Six Open Pfeiffer Scholarships of the value of 15 guineas will be offered 
in January, 1903. The Scholarships will be awarded to the best Candidates 
holding a Degree, or equivalent, in Arts or Science. 

Application should be made not later than December 13, 1902, to 

Miss H. ROBERTSON, B.A., 
Bedford Coilege Training Department. 


Prelim., Inter., and Final B.Sc. 
AND ALL SCIENCE AND MEDICAL EXAMS. 


PRACTICAL AND THEORETICAL. TUITION IN 
BOTANY, CHEMISTRY, PHARMACOLOGY & THERAPEUTICS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA. 
a a and MICROSCOPY for INSTITUTE OF CHEMISTRY 


Freperick Davis, 49 and 51 Imperial Buildings, Ludgate Circus, E.C. 


PRACTICAL AND THEORETICAL TUITION 


- In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 


R. C. T. Evans, B.Sc.(London), 
Director of the , 
Heartucore Science LABORATORIES, 
9 Heathcote Street, Gray’s Inn Road, W.C. 


GRAMMAR AND TECHNICAL 
SCHOOL, 


WITNEY, OXON. 
Head Master—WALTER HAINES, B.A. 
Fad qualified SCIENCE MASTER wanted for next Term. Salary, 
150. 
Applications, with copies of testimonials, to be made to the Heap 
MASTER. 


COUNTY SCHOOL, YSTALYFERA, 


GLAMORGAN. 


WANTED for January, SENIOR SCIENCE MASTER, GRADUATE 
and EXPERIENCED TEACHER, Subjects: Chemistry, Physics and 
Mathematics. Salary, £130. Athletics a recommendation.—Apply to 
Heap 


WANTED immediately, experienced FISH 


CULTURIST (Salmonidz), or one anxious to learn business having 
good education and with knowledge of Natural History, active habits, 
not afraid of manual work. Cottage or lodgings with coals supplied. 
No application attended to without good testimonials as to sobriety, 
energy, good work, honesty, salary expected, &c.—Apply, J. B. 
Fei.pinG, F.L.S., &c., Holywell, N. Wales. 


An ASSOC.R.S.M. and F.IL.C. having special 


duties to perform for the next three years is desirous of meeting with a 
fully qualified gentleman having command of about £1000 and willing 
to enter into an arrangement for the conduct of his Consulting Electrical 
and Analytical Practice for theterm named. Exceptional opportunity. 
—Address ‘* Luce,” Nature Office. 


WANTED, COACHING in PRACTICAL 
BACTERIOLOGY for D.P.H. from Bacteriologist who has Labor- 
pt State terms, which must be moderate, to “‘ M.,’? c/o NATURE 


SUCCESSFUL BUSINESS MANAGER, x seeks engagement. Good 
organiser, varied experience, Chemical Manufacture, Analysis, Scien- 
tific Apparatus, Colour Photography, Microscopy, Optical Projection. 
Travel. Interview.—Cuemist, 3 Duncan Road, Richmond. 


See also page ii of Supplement. 
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BARGAINS IN SCIENTIFIC BOOKS. 


WORKS BY C. COOEE. 


THE BRITISH FUNGI, A PLAIN AND 


EASY ACCOUNT OF. With Coloured Plates of 40 Species. Re- 
vised Edition, Crown 8vo. (Pub. 6s.) 2s, 6d. 

‘The new work on the fungi appears to be equally valuable with those 
which he has already printed. It contains descriptions of the esculent fungi, 
the manner in which they are prepared for the table, how to discriminate 
the nutritious from the poisonous species, details of the principles of their 
scientific classification, and a tabular arrangement of orders and genera.” 


HANDBOOK OF BRITISH HEPATIC, 


contai: ing Descriptions and Figures of the Indigenous Species of Mar- 
chantia, Jungermannia, Riccia, and Anthoceros. I!lustrated, Crown 
8vo. (Pub. 6s.) 2s. 
“Probably no group in the British flora has received so little attention 
as the Hepatice. Dr. M. C. Cooke has now filled up the gap by producing 
a ‘ Handbook of the British Hepaticz,’ccontaining full of all 
he species, about two hundred in number, known to inhabit the British 
Islands." —Nature. 


MICROSCOPIC FUNGI: an Introduction 
to the Study of Microscopic Fungi, Rust, Smut Mildew, and Mould. 
Illustrated with 269 Coloured Figures by Sowersy. Fifth 
Edition, Revised and Enlarged, with y BB of New Species. 
Crown 8vo. (Pub.6s.) 2s. 6d. 

“ Those of our readers who are the happy possessors of microscopes would 
welcome this book with delight, as opening the way to a definite study of a 
most interesting branch of plant-life. The minute fungi, here so faithfully 
depicted by Mr. Sowerby, end so carefully described by Dr. Cooke, have 
not only beauty of form and colour, but wonderful life histories.” 


OUR REPTILES AND BATRACHIANS: 


a Plain and Easy Account of the Lizards, Snakes Newts, Toads, 
Frogs, and Tortoises, indigenous to Great Britain. New and Revised 
Edition, with Original Coloured Pictures of every Species, and numerous 
Woodcuts. Crown 8vo. (Pub. 6s.) 2s. 6d. 

Contents: Reptiles and Snake-stones, the Common Lizard, the Sand 
Lizard, the Green Lizard, the Natterjack, Palmate Newt, the Leathery 
Turtle, the Blind Worm, the Common Snake, the Smooth Snake, the Viper 
or Adder, Great Water Newt, Gray’s Banded Newt, Amphibia or Batra- 
chians, the Common Frog, the Edible Frog, the Common Toad, Common 
Smooth Newt or Eft, the Hawk’s-Bill Turtle, Appendix. 

Postage 34 34. @ extra on one, or 6d. on four. 


H. J. GLAISH H ER, New and Remainder Bookseller, 


57 WicMoRE STREET, Lonnpon, W. 
Catalogues post free on application. 


NOW READY. 


Dew Tilustrated Booklet 


ON THE 


SANGER SHEPHERD PROCESS 


Natural 
Colour 
Photography 


in which the system is plainly and concisely described. 


POST FREE TO READERS OF ‘‘NATURE,” 
who are invited to call and see results amateurs have 
obtained by this SCIENTIFIC AND PRACTICAL 


Process. 


COMPLETE OUTFITS from 95/- 
SANGER SHEPHERD & CO., 


Manufacturers of Scientific Apparatus, Cameras and Stands, 
Rotating Sectors, Instruments for the Measurement of Light and 
Colour, Speed Determination, &c. 


Factory AND OFFICES: 
5,6,& 7 GRAY’S INN PASSAGE, RED LION STREET, 
HOLBORN, LONDON, W.C. 


Norte.—Gray’s Inn Passage is the Second turning on the Right in Red 
Lion Street, coming from Holborn. 


THE NEW GASES 
NEON, KRYPTON, XENON. 


Mr. HILGER, having again received A limited number of 
vacuum tubes of the above gases, is able to offer them for sale 
as follows :— 

Tubes of Neon, Krypton or with 
ends, each ... £5 

Ditto, without quartz ends... 3 

Tubes of Argon or Helium, with quartz ends, each 2 

Ditto, without quartz ends.. 1 

Set of Tubes of the above five gases, with quartz 
ends, in Morocco Case .. a 

Ditto, without quartz ends, in Morocco Case ... 10 10 

ll the above Gases are guaranteed absolutely pure. 


ADAM HILGER, 
75: CAMDEN RD., LONDON, N.W. 


(Late oF 204 STANHOPE STREET.) 
Telegraphic Address—*‘ SPHERICITY, ‘LONDON. 


~ 
oo 


LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 
cay easily moved ; the Liquefier, without stand, being a cylinder 17 inches 

high and 8 inches in diameter. 

. from 150 to 200 atmosp , making over a litre of liquid per 

our. 

It requires no auxiliary refrigerant and prcduces a perfectly clear liquid 
which requires no filtering. 

The operator has only one gauge to watch and one valve to control. 

HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


For Prices and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
WESTMINSTER, LONDON. 


BROWNING’S SPECTROSCOPES. 


Pp; the circle is divid 

and reads with a eruien to single minutes ; the slit is furnish 

am, by means of which two spectra can be 

shown in the fie ¢ view at the same time. The instrument 

will divide the D line in the Solar § or the yellow 

Sodium lines distinctly. Witha s ~ alteration of the adjust— 

ments, the instrument can be used for taking the refractive and 

rsive powers of colids or liquids. The Student's 

is the best instrument for the Laboratory and for all general 

work in Spectrum Analysis. 


Complete in Cabinet #060 
escope, and ex power epiece. abine 1 
Larger Model of the above Tangent rew Spectro- nied 
ith 2 Peas, 


£15 0 0 


ILLUSTRATED CATALOGUE OF SPECTROSCOPES AND 


SPECTROMETERS, POST 
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A. « C. BLACK’S LIST. 


A HISTORY OF ASTRONOMY 
DURING 


THE NINETEENTH CENTURY. 


By AGNES M. CLERKE. Fourth Edition. Revisedto | 


date. Demy 8vo, cloth, illustrated, price 155. net. 


STUDIES IN FOSSIL BOTANY. 


| 

By DUKINFIELD HENRY SCOTT, M.A., Ph.D., F.R.S., | 
F.L.S., F.G.S., Honorary Keeper of the Jodrell Laboratory, 
Royal Gardens, Kew ; Author of *‘ An Introduction to Struc- | 
tural Botany.” In r vol., large crown 8vo, containing 151 | 
Illustrations, price 75. 6d. net. 


A TREATISE ON ZOOLOGY. 


By E. RAY LANKESTER, M.A., LL.D., F.R.S., Hon. 
Fellow of Exeter College, Oxford ; Director of the Natural 
History Departments of the British Museum; Fullerian Pro- 
fessor of Physiology and Comparative Anatomy i in the Royal 
Institution of London. Profusely Illustrated. To becompleted | 
in Ten Parts.—NOW READY. Part II. THE PORIFERA | 
and CCELENTERA. By E. A. Mincuin, M.A., G. H. 
Fow er, B.A., th.D., and Girsert C. Bourne, M.A. 
Part Ili. THE ECHINODERMA. By F. A. BATHER, M.A., 
assisted by J. W. Grecory, D.Sc., and E. S. Goopricu, 
M.A. Part IV. THE PLATYHELMIA, MESOZOA, and 
NEMERTINI. By W. BLaxLanp BENHAM, D.Sc., M.A. 
Demy 8vo, paper covers, price 12s. 6d. net each ; cloth, price 
15s. net each. 


| 
| 
| 
| 


A. & C. BLACK, SoHO SQUARE, LONDON. 


Just Published. With 58 Illustrations. 8vo. 9/6 Net. 


A TEXT-BOOK OF 
ELECTRO -CHEMISTRY. 


By SVANTE ARRHENIUS, 


Professor of Physics at the University of Stockholm. 


Translatedjfrom the German Edition by JOHN McCRAE, Ph.D. 


LONGMANS, GREEN, & CO. 
39 PATERNOSTER ROW, LONDON, E.C. 


HANDSOME PRESENT. 


Cloth, 28s. Half Calf, 32s. 
With 23 Plates, and more than 800 Wood Engravings. 


THE MICROSCOPE 


and its 


REVELATIONS. 


By the late W. B. CARPENTER, C.B., M.D., LL.D., F.R.S. 


Edition, 
By the Rey. W. H. DALLINGER, LL.D., F.R.S. 
Knowledge.—“ Gives a oe exposition of knowledge and theory re- 


garding the microscope. « Invaluable as a text-book to all micro- 
scopists.” 


Lonpon: 


J. & A. CHURCHILL, 7 Great MarLsoroucH St. 


‘REYNOLDS & BRANSON, Lro., 


LABORATORY OUTFITTERS. 


Sole Authorize Mak:rs of the 
STROUD & RENDALL 
SCIENCE LANTERN 


fc: Vertical and Horizontal Projection 
cf Slides and Apparatus. 


1902 UNIVERSAL MODEL 


Packs in Case 21” x 8” X 12” 


(Patent). 


| A new Model introduced to meet requirements “of all demonstrators. 
| Many novel advantages. Open front stage and adjustable table for _ 


apparatus. Prisms silvered or plain. Selected optical parts. Suitable 
for Arc, Lime Light, Acetylene, &c. 


Price complete, as illustrated, £9 9s. 
1g0r MODEL, as formerly advertised, and with one prism, £8. 


Jllustrated Catalogue of Physical and Chemical Apparatus, 350 pp. and 
1200 Jilustrations, free to Principals, Teachers, &c. 


Special Designs made to instructions in our own workshop. 


14 COMMERCIAL STREET, LEEDS. 


THE CROMPTON POTENTIOMETER. 


FOR DIRECT CURRENT MEASUREMENTS. 


DESCRIPTIVE CATALOGUE ON APPLICATION TO 


CROMPTON & CoO., LIMITED, CHELMSFORD. | 
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X-RAY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH on ty. 
As supplied by us to H.M. Government and the leading Hospitals 
and X-Ray Workers throughout the World. 


We are the ACTUAL MANUFACTURERS, and 
Guarantee every Coil against breaking down. 


with consequent great loss 


tail. 
- 


te 
a 


to show bloodvessels. 
of de 


Human Head with lead lotion injected 
Reduced from 10 x 8 pla 


HIGH FREQUENCY APPARATUS. 


N.B.—Our INDUCTION COILS and APPARATUS are not only less 
costly than other makers’, but give results unexcelled by any of them. 


on WriTE FoR OUR ILLUSTRATED List, wITH TESTIMONIALS 
AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post 
FREE TO Reapers or ‘ Nature.” 


HARRY W. COX, 


9, 10 & 11 CURSITOR STREET. CHANCERY LANE. LONDON. 


THE CAMBRIDGE 


SCIENTIFIC INSTRUMENT CO. 


GRAND PRIX, PARIS EXHIBITION, 1900. 


Makers of Physical, Electrical and 
Physiological Apparatus. 


EWING’S EXTENSOMETERS. 


For Measuring the Elastic Extension and 
Modulus of Elasticity of Materials. 


MECHANICAL LABORATORY 
APPARATUS. 
Designed by Prof. EWING, F.R.S. 


Write for Illustrated Catalogue of the above 
Instruments to :— 


INSTRUMENT COMPANY, 
CAMBRIDGE. 


POR RONTGEN-RAY & FINSEN LIGHT WORK 


THE 10-INCH 


INDUCTION COILS 


MANUFACTURED BY 


MARGONI’S WIRELESS TELEGRAPH Co., 


LTD., 
ARE UNRIVALLED. 


HIGHEST EFFICIENCY, BEST WORKMANSHIP, GREATEST 
DURABILITY, LOWEST PRICE. 


In constant use in all parts of the World. 


Descriptive Price List Post Free on application to 
18 FINCH LANE, 


LONDON, E.C. 


W. F. STANLEY «CoO., 


LIMITED. 


HIGH-CLASS SURVEYING 


AND 


DRAWING INSTRUMENTS. 
Highest Awards in all Competitions. 
Two Gold Medals. 


PROFESSOR FULLER'S 


CALCULATOR, 


500 inch log- line on 7, 
PRICE ... 


GREAT TURNSTILE, HOLBORN, LONDON. 


NEW NATURAL-HISTORY LANTERN SLIDES. 
“THE EARLY LIFE OF THE YOUNG CUCKOO.” 


Five Marvellous Lantern Slides from Negatives taken direct from 
Nature, with descriptive Booklet. 7s. 6d. post free. 
BIRDLAND.” 
240 Slides of Birds, Nests, Eggs and Young, from Mr. Otiver G. 
IKE'’s Negatives. 
LISTS POST FREE. 
Sole Publishers, SANDERS & CROWHURST, 
71 SHAFTESBURY AVENUE, LONDON, W. 


For Photography, Unsurpassed for fine definition. 


Coxe [enses 


Javon Hopson 


Srovowrow Steest Woens LEICESTER, 
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Sale by Huction. 


TUESDAY, NOVEMBER :8. 
MR. J. C. STEVENS will Sell by Auction, 


at his Rooms, 38 King Street, Covent Garden, London, W.C., on 
Tuesday, November 18, at half-past twelve o'clock, Natural Histo: 
Specimens, including Heads and Horns of Animals, Collections of 
gs, Skins, Furs, She'ls, Minerals, Fossils, Cabinets, &c. 
On ae a prior and morning of Sale. 
talogues on application. 


DARTON’S LATEST 
IMPROVED SELF-RECORDING 
BAROGRAPH. 

FITTED WITH LEVER MOVEMENT, £6. 


Can be obtained through all Opticians, or of 
the Makers, 


7. RART on 


142 ST. JOHN’S ST., LONDON. 


De Fully Ilustrated List of Meteorological Instruments 
(including above) Post Free, also List of Electrical Novelties. 


FIVE NEW PATENT IMPROVEMENTS IN 


DRAWING INSTRUMENTS. 


_ EXPLANATION FREE ON APPLICATION to the 
Sole Makes—ASTON & MANDER 


61 OLD COMPTON STREET, SOHO, LONDON, W. 
THE TRADE SUPPLIED. Send for Wholesale Trade Price List. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 


lo DEPOSIT ACCOUNTS lo 
repayable on demand. 


The BIRKBECK ALMANACK, with full pa ticulars, post free. 
C. A. RAVENSCROFT, Managing Director. 


THE ENTOMOLOGISTS’ MONTHLY 
MAGAZINE. 
Price Sixpence, Monthly. 


Edited by C. G. Barrett, G. c Cuampion, F.Z.S., J. W. Dovctas, 
W. W. Fow ter, M.A., F.L.S., R. McLacuvan, F.R.S., E. Saunpers, 
F.L.S., and 
Lorp WatsinGcuas, M.A., LL.D., F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 

the British Isles. 


Subscription—Six Shillings per Annum, post free. 


A Improve» Form (AS FIGURED) oF 


H.S APPARATUS 
(PRODUCING BOTH GAS & SOLUTION). 
Which will last for many months in 
constant use without renewals or 
cleaning (descriptive Pamphlet sent on 
application), can be obtained from 


BREWSTER, SMITH & CO. 


oss STREET, 
FINSBURY" PAVEMENT, E.C. 
MANUFACTURERS AND IMPORTERS OF 
CHEMICAL APPARATUS AND Pure CHEMICALS 


Special Cheap Porcelain 
Basins, Stoppered Bottles, 
4 Flasks, Pipettes, and Gradu- 
i. ated Vessels, for School use. 
H Our New Blast Bunsen Rurner, 
B ordinary size, price 1s. 6d. each. 
Our New Modification of Ramsay 
Burner. small size, for ordinary 
Bunsen, price 2s. each. 


Chemical A List Post 
vee to Teaches. 


Opticians. 
“THE DISCOVERY.” 


This is the latest Student’s Micro- 
scope made by J. S. & S., and was 
the selected Instrument for the 
Laboratory of the ship Discovery, of 
the Antarctic Expedition. It is itted 
with J. S. & S. new patent fine ad- 
ustment 2/3” and 1/6” Objectives, 
ris Diaphragm, one Ocular, in Case, 


26 :15:0 
Prospectus free post. 
UNIVERSITY OPTICAL 

WOR 


81 TOTTENHAM COURT 
ROAD. W.C. 


TO SCIENCE LECTURERS. JA 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. ToS 
No Flickering. Superb Mechanism. Price £27 7 0. 
The Moto-Photo Camera for taking the Pictures. 1K 
Illustrated Lists, 2d. 


See Mr. Hucues’ PATENT OF LANTERN, 
&c. Miniature sae Lantern constructed for B. J. MALDEN, Bsa $ — 
success. New pw rogen Microscope. Science Lanterns for 

monstration. — Results. Docwra Triple, Prize Medals Highes 
Award. Stnplied to the Royal Polytechnic Institution, Dr. H. Grattan 
GuINnNgss, Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-iach Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6d., Marvellous value. Science Lecture Sets, Novelties. 
The Lantern *& aleid Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 64. ; 
Postage, 4d. Small Illustrated Catalogue, roo pages, free, sd. List of 


Vi 
London : GURNEY & JACKSON (Mr. Van Voorst's Successors), 
1 Paternoster Row.. Brewster a te ortimer Road, Kingsland, N. 1 
A 
TRA 6e ESTABD. 
OPTIMUS.” com 


PHOTO 


CAMERAS, 
AnD HIGH-CLASS 


Of every description. 
CATALOGUE POST FREE. 


PERKEN, SON &CO,, iro, LONDON. 
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£42 SIXTY DAY WEST INDIAN CRUISE, on 

S.S. Argonaut, tonnage 3273, horse-power 4000, 
organised by Dr. LUNN and Mr. C. PeRowng, leaving Cardiff 
November 27. 


£21 PALESTINE AND EGYPT CRUISE, including | 
2nd Class Return Ticket London, Calais, Marseilles, | 


and 26 Days’ Cruise. 


£6 TOUR to EGYPT and the NILE. Extensions to 
PHILAE, ASWAN, BERBER, ATBARA, OM- 


DURMAN and KHARTUM if desired. 
WORLD’S TOUR, accompanied by Mr.. F. H. Lowe, for 
his Third Annual Round the World Tour. 


Full particulars of foregoing from SECRETARY, 5 Endsleigh 
Gardens, London, N.W. 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 
GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/= 
A large Stock of Minerals, and Microscopic Objects 
CATA LoGuU ES GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 
THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 
Precious Stones, Meteorites, Rare Minerals, Blowpipe Oases, Glass 
Top Boxes, Geological Apparatus, Cabinets, Oard Trays, Lantern 
Slides of Rock Sections. 


ALL LISTS FREE OF 


JAMES R. GREGORY & CO, 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, & c. 
Office and Stores ;— 


{ KELSO PLACE, STANFORD RD., KENSINGTON, W. 


JUST PUBLISHED. 
PRIC 


ENTOMOLOGICAL APPARATUS, EUROPEAN 
BUTTERFLIES AND MOTHS, BEETLES, &. 


SENT FREE ON APPLICATION. 


HEYNE BROS., 


110 STRAND, LONDON, w.c. 


| patrons, 


WATKINS & DONCASTER, 


NATURALISTS, 

AND MANUFACTURERS OF 
CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


ga Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are _ permit to distinguished 
Museums, Colleges, &c. 


A LARGE STOCK, 


ND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural Histery supplied. 


36 STRAND, LONUON, W.C. 


(Five Doors from Charing Cross.) 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spi Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, tentor, rm ra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 
Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, 


hyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana; Lineas, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens 
Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus; Ascidia, Salpa 
‘pre:erved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological 


Laboratory, Plymouth. THE DIRECTOR. 


Phoenix Assurance Co., Ltd. 


PHGNIX FIRE OFFICE. 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTH SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editoxia! 
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


1 8 
14 
o7 


To ALL PLACES ABROAD :— 


Cheques and Money 


CHARGES FOR ADVERTISEMENTS 


*Three Lines in Column 
Per Line after . . . 
One Sixteenth Page . . 
One Eighth Page, or Quarter Column 
Page, or Halfa Column... . . 

alfa Page, ora Column. ...... 
Whole Page Rae 6 
* The first line being in heavy type is charged f.r as Two Lines. 


an 


Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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PRICE, | ReTAI—89 BisnoPsoare Street WITHIN, WHOLESALE—34 CamomiLe STREET, E.C. 


A sample of air can, by means of 


in Mahogany | 


GHADDOGK’S PORCELAIN BURNER. 


£3:3:0 
| 


Made entirely of Porcelain, and so is Incorrodible, even in the 
| Flue of a Fume Cupboard; is also supplied‘with an additional 
| Chimney for Ignitions, a Flame Spreader, Solid Asbestos Disc, 
| and Two Asbestos Rings for Flasks and Beakers, so that with 
this Burner Retort Stands or Tripods are entirely superseded. 


le operation being quite simple 


Price complete... Q/= each. 


Burner and Chimney __... 


DIFFRACTION SLIDE. 


3” x 3}” lantern slide, ruled 
with 5000 lines to the inch, 
for direct projection of the 
spectrum colours, for lantern 


This is a smal! portable apparatus designed by Dr. J. S, F.R 


for the use of Medical Officers of Heal:h, &c. 
this apparatus, be tes*ed on the spot, the who 


SOLE MAKERS— illustration of Newton’s rings, 


C. E. MULLER, ORME & CO., 18/6. 
___148 High Holborn, London. W.C. 
ISENTHAL & CO., 


Contractors toH.M. Admiralty, War, India & Colonial Offices, &c., 
85 MORTIMER ST., LONDON, W. 


INDUCTION COILS 


iy” AND ALL APPARATUS FOR 
~ Prices for complete outfits or separate parts on application. 


COILS and INTERRUPTERS for 


DAYLIGHT LOADING TWIN LENS CAMERA. 


The Company can now supply these from stock, having 
completed their back orders. 


BARENTS FOR 
i | FIELD GLASSES by Goerz, Ross, VoIGTLANDER, and ZEISS. 
| 


200-PAGE. CATALOGUE FREE ON APPLICATION. 


; AMATEURS’ NEGATIVES Developed, Printed, and Enlarged. 
The STEREOSCOPIC COMPANY, 


106 and 108 REGENT STREET, W.; 54 CHEAPSIDE, E.C. 


Printed by Richarp CLay anp Sons*Lakevmn, at 7 & 8 Bread Street Hiil, Queen Victoria Street, in the of London, and published by MacmILLan 
anv Co., at St. Martin’s Street. London, W.C., and Tuz Macmitian Comrany, 66 Fifth Avenue, York.—Tuurspay, November 6, 1908 
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A WEEKLY ILLUSTRATED JOURNA 


OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1724, VOL. 67] 


THURSDAY, NOVEMBER 13, I902. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


POLARISED LIGHT APPARATUS 


For Students, consisting of polariser, ground and plain glass screen, brass 
mounted rotating nicol prism analyser, and the following specimens : 
crystals of calc spar (uniaxial), nitre (biaxial), quartz (circular), plate of 
horn (organic), benzoic acid (crystallisation), selenite (even, . uneven 

wedge), and one design with directions, packed in case 14 x sh X 13, , 


37s. 6d. 


New Illustrated Catalogue of Philosophical. 
post free six sta 


IN & CO., 
OPTICIANS TO THE KING, 
_8 FLEET STREET, LONDON.. 


VERLAG VON GUSTAV FISCHER IN JENA, 
‘Wissenschaftliche Ergebnisse der 
Deutschen Tiefsee-Expedition i: 


Dampfer “‘ Valdivia” 1898 bis 1899. Im Auftrage des Reichsamtes 
des Innern herausgegeben von Carl Chun, Professor der Zoologie 
in Leipzig, Leiter der Expedition. 

Bisher erschienen: Band I; Oceanographie und maritime Meteo- 
rologie. Im Auftrage des Reichs-Marine-Amts bearbeitet von Dr. 
Gerhard Schott. it einem Atlas von 40 Tafeln (Karten, Profilen, 
Maschi ich gen u. s. w.). 26 Tafeln (Temperatur-Diagrammen) 
und mit 35 Figuren im Text. Preis fiir Text und Atlas M. 120.—. 

Band III: Lief. 1-6. Mit 30 Tafeln, 1 geogr. Skizze und 4 
Abbildungen im Text. Inhalt. 

Prof. Dr. Ernst Vanhéffen, Die acraspeden Medusen der deutschen 

Tiefsee-Expedition 1898-1899.—Die craspedoten. Medusen der 

deutschen Tiefsee-Expedition 1898-1899. 1. Trachymedusen. 
Einzelpreis: 32,— M., Vorzugspreis fur Abnehmer des ganzen 
Werkes : 25,— M. 

Dr. phil. L. S. Schultze, Die Antipatharien der deutschen Tiefsee-Ex- 
pedition 1898-1899. 5,+- M., Vorzugspreis : 4,— M. 

Dr. phil. Paul Schacht, Beitrage zur Kenntnis der auf den Seychellen 

ebenden Elefanten-Schildkroten. 16,— M., Vorzugspreis : 13,— M. 

Dr. W. Michaelsen, Die Oligochaten der deutschen Tiefsee-Expedition 

_ -nebst, Erérterung der Verricolenfauna oceanischer Inseln, insbeson- 

dere der Inseln des subarktischen Meeres. 4,—M., Vorzugspreis : 


3,5° ai. 4 
Joh. Thiele, Proneomenia Valdiviae n. sp. 3,— M., Vorzugspreis: 


| 2,50 M. 
K. Mébius, Die Pantopoden der deutschen Tiefsee-Expedition 1898- 
1899. 16,— M., Vorzugspreis: 12,50 M. 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, 3 inch 
Object - glasses, in Mahogany 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


Sa) R. & J. BECK, Ltd. 
68 CORNHILL, 
LOn DON. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powerful Illuminants. 


NEGRETTI & ZAMBRA’'S 


THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 
N. and Z.'s SPORTING SPECTACLES, close-fitting and having extra 


large lenses, are the best for Billiards, Riding, &c. 


‘linstrated Price Lists Free by Post to ail parts of the World. 
‘Mororists’ AND oTHER Eve Protectors AND Face ScREENS. 


NEGRETTI ann ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES: 46 CORNHILL; 122 REGENT STREET. 
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CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 


(Near Moorgate Street and Liverpool Street Stations.) 
PrincipAL: SIDNEY HUMPHREYS, B.A., LL.B. 


FIFTY-FIFTH SESSION, 1902-3. 
EVENING CLASSES in ALL BRANCHES of SCIENCE 


at almost nominal fees. 


Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, PHYSIOLOGY, BOTANY, 
GEOLOGY, and all branches of PHYSICS. 

Special Classes for London University, Conjoint Board and 
other examinations, Classes are also held in all Commercial 
Subjects, in Languages, Literature and Art. All Classes are 
open to both sexes. Library, Reading and Coffee Rooms open 
to members. Numerous valuable prizes awarded annually. 


Prospectuses, and all other information, gratis on application. 
DAVID SAVAGE, Secretary. 


THE ZOOLOGICAL SOCIETY OF 
LONDON. 


The Zoological Society of London invites applications for the vacant post 
of SECRETARY. No application will come under consideration unless 
the candidate can satisfy the Council as to his acquaintance with Zoology 
as well as his administrative abilities. 

Applications, in writing, to be addressed to the CHAIRMAN OF THE 
ComMITTEE OF SELECTION, 3 Hanover Square, London, W., not later 
than December 15. 


SOUTH-EASTERN AGRICULTURAL 
COLLEGE, WYE. 
(UNIVERSITY OF LONDON.) 


The Governors of this College require the services of a LECTURER on 
BOTANY, to commence his duties on January 1, 1903. 

Applications, with copies of not more than three recent testimonials, to 
be sent to the undersigned (from whom any further information can be 
obtained) by November 22. 

Commencing salary, £250 per annum. 

J. T. WELLDON, 
Clerk to the Governors, Ashford. 


BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


Day and Evening Courses of Study (Lectures and Laboratory work) 
are held in the following ects 
Chemistry ovo E. Mackenzig, Ph.D., D.Sc. 


Physics ... Apert Grirritus, D.Sc. 


Mathematics ... SMaRT, 

Zoology oo W. UNTHANK, B.A., B.Sc. 
Geology and Mineralogy Gao. F. Harris, F.G s. 
and Gero. Patcuin, A.R.S,M. 


Science Courses practical work in 
provide for the requirements of the UN i RST "of 
LONDON DEGREES. 


Seaenaies in Modern Languages—French, German, Spanish, Russian, 
ian 


Evening Classes are also held in Biology, Physiology, Practical Geometry, 


Machine Construction, Steam and Applied Mec anics, Building Con- 
struction, Land and Quantity Surveying, and Estimating. 
Courses for Conjoint Board, Dental and Pharmaceutical Exams. 


Further information on application to the PRINCIPAL. 


CARL ZEISS 


MANUFACTURER OF 


MICROSCOPES ; TELESCOPES (ASTRONOMICAL 
and TERRESTRIAL) ; PRISM FIELD GLASSES ; 
TELEMETERS ; PHOTOGRAPHIC OBJECTIVES : 
and OPTICAL MEASURING INSTRUMENTS, 
including COMPARATORS, REFRACTOMETERS, 
BUTTER- SPECTRO- 


LONDON BRANCH: 


29 MARGARET ST., CAVENDISH SQUARE, W. 


Telegrams :—DIACTINIC, London. 
CATALOGUES POST FREE. KINDLY SAY WHICH REQUIRED. 


GRAMMAR AND TECHNICAL 
SCHOOL, 


WITNEY, OXON. 
Head Master—WALTER HAINES, B.A. 
Fully qualified SCIENCE MASTER wanted for next Term. Salary, 


150. 
Applications, with copies of testimonials, to be made to the Heap 
MASTER. 


SCHOLASTIC.—January (1903) Vacancies. 
Graduates in Science and others wishing to have their qualifications, 
&c., brought before Head Masters and Secretaries of the various Public, 
Secondary and Organised Science Schools should apply at once to 
GrirFiths, | Smit, Situ, Tutorial Agents (Estd. 1833), 
34 Bedford Street, Strand. id are d early notice of —~4 
able vacancies. 


COLSTON GIRLS’ SCHOOL, BRISTOL. 
WANTED, a SCIENCE MISTRESS for January, 1903, when new 
Laboratories will be opened, Subjects—Physics and Botany on modern 
lines. 120 to £150, according to qualifications. 
Apply, w full particulars, to the Heap MisTREss. 


COACHING. 


‘CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 
Fi iculars ly to R. C. T. EVANS, 
Heathcote Science Laboratori 
9 Heathcote Street, Gear's Inn Road, W.C. 


Back Numbers of NATURE for SALE. 


May 6 to June 17, 1897; October 20, 1898, to March 30, 1899; 
February 21 to September 26, rg0r. What offers for whole or part? 
—Orp, 18 Craighouse Avenue, Edinburgh. 


WANTED, in perfect condition, a 10”-spark 
INDUCTION COIL by first-class Maker. Send full particulars to 
C. M. Fopen, Municipal Technical Sghool, Burnley. 


W. WILSON, 


Maker of 
SPECTROSCOPES, SPECTROMETERS, 
GONIOMETERS, 

OPTICAL BENCHES, OPTICAL AND OTHER 
MEASURING INSTRUMENTS. 
BEST WORK. MODERATE PRICES. 


Price List Free. 


1, BELMONT STREET, CHALK FARM, N.W. 


ELECTROLYTIC INTERRUPTER, 


FOR USE ON MAINS. 


The advantages of this form ove over others are :— 


1. Absence of platinum, therefore 
saving of expense. 

. Complete control of current by 
simply raising or lowering glass plug. 


A. C. GOSSOR, 54 Farringdon Road, E.C. 


(Contractor To H.M. GoveERNMENT). 
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NATURE 


A 


X-RAY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH own Ly. 

s subplied by us to H.M. Government and the leading Hospitals 
and X-Ray Workers throughout the World. . 

We are the ACTUAL MANUFACTURERS, and 


Extract from a letter from a large Medical Institution, referring to | 
oil and complete Accessories. 
“You will, I am sure, be glad to know that the apparatus you 
fixed up for us gives every satisfaction ; a great deal of work has | 
been done with it.” | 


COX’S PORTABLE FIELD SERVICE COMPLETE OUTFIT. 


H 


supplied to H.M. Admiralty, War Office, the new Royal Yacht, and 
in use at a large number of Hospitals in all parts of the World. 


IGH FREQUENCY APPARATUS. 


N.B.—Our INDUCTION COILS and APPARATUS 


are not only less costly than other makers’, but give results 
unexcelled by any of them. 


Cat or WRITE FOR OUR ILLUSTRATED List, wiTH TESTIMONIALS 


AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post 
FREE TO READERS oF ‘“‘ NATURE.” 


HARRY W. COX, 


9, 10 & ti GURSITOR STREET, CHANCERY LANE, LONDON. 


Tabioid’—- 
Photographic 
Chemicals 


NO WEIGHING : NO MEASURING 
NO WASTE : NO TROUBLE. 


PORTABLE AND 
INDISPENSABLE 

FOR TOURISTS. 


LocaL AGF? 


N.B. 


BAUSCH & LOMB’S 


LABORATORY. 
BACTERIOLOGICAL 


ADVANCED MICROSCOPE. 


MODEL B.B. 
THE POPULAR 
FAVOURITE. 


With Screw Substage, Iris 
Diapbragm, Coarse and Fine 
Brass Stand, in 
Polished Wood Cabinet with 
Lock and Key, £5 0 O 


HUYGHENIAN _ 
EYEPIECES. 


From 2” down to }”, 5/- each. 


A. E. STALEY 
35 ALDERMANBURY, 
LONDON, B.C. 


BAUSCH & LOMB’S 
REPRESENTATIVES 
FOR GREAT 
BRITAIN 
AND EXPORT. 


BAKER, 
244 High Holborn. 


84 PAGE FULL ILLUSTRATED DESCRIPTIVE LIST, 
THREE PENCE TO COVER POSTAGE. 
0® As an instance of the High-class character of our Stands 


and perfection of our Objectives, we may say we have now 
sold over 30,000 of these Microscopes ; this fact, in itself, is 


sufficient guarantee of their merit and 
.—See Notes on our Instruments in the New 
on the Microscope.” 


uality. 
ition of ‘‘ Carpenter 


NOW READY. 


Dew Tilustrated Booklet 


ON THE 


SANGER SHEPHERD PROCESS 


Natural 
Colour 
Photography 


in which the system is plainly and concisely described. 


POST FREE TO READERS OF ‘‘NATURE,” 
who are invited to call and see results amateurs have 
obtained by this SCIENTIFIC AND PRACTICAL 


process. 


COMPLETE OUTFITS from 95/- 
SANGER SHEPHERD & CO., 


Manufacturers of Scientific Apparatus, Cameras and Stands, 
Rotating Sectors, Instruments for the Measurement of Light and 
Colour, Speed Determination, &c. 

Factory AND OFFICES: 


5,6, & 7 GRAY’S INN PASSAGE, RED LION STREET, 
HOLBORN, LONDON, W.C. 


Nore.—Gray's Inn Passage is the Second turning on the Right in Red 
Lion Street, coming from Holborn. 


| 
4 
TIs. 
Guarantee every Coil a st breaking down. ee ae 
> 
| ALWAYS READY. 
AL ALWAYS ACCURATE. 
Sold by all chemists and dealers 
8, “Tabloid” Developers or Toning 
| Baths, complete, “Tabloid” 
Snow Fill Buildings, CONDON, €.C. 
@ 
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TO SCIENCE LECTURERS. - 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £27 7 0. 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. Hucues’' PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esa. ; great 
success. New O: Sustzdvogee Microscope. Science Lanterns for Class De- 
monstration. M icent Results. Docwra Triple, Prize Medals, Highe»t 
Award. —— to the Royal Polytechnic Institution, Dr. H. Grattan 
GuINNEss, Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6¢., Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleid Ch Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice 
Postage, 4d. Small Illustrated atalogue, 100 pages, free, sd. 
60,000 Slides and 300 Lecture Sets, HUGH Views, &c., H 
Postage, 2d. Pamphiets Free. W. HES, Specta.ist, 
Brewster House, 82 Mortimer Road, Kineslesd, 


ESTABLISHED 18651. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 


DEPOSIT ACCOUNTS lo 
oO repayable on demand. 


The BIRKBECK ALMANACK, with full particulars, post free. 
C. A. RAVENSCROFT, Managing Director. 


£42 SIXTY DAY WEST INDIAN CRUISE, on 

S.S. Argonaut, tonnage 3273, horse-power 4000, 
organised by Dr. LUNN and Mr. C. PEROWNE, leaving Cardiff 
November 27. 


£21 PALESTINE AND EGYPT CRUISE, including 
2nd Class Return Ticket London, Calais, Marseilles, 
and 26 Days’ Cruise. 


£60 TOUR to EGYPT and the NILE. Extensiuns to 
PHILAE, ASWAN, BERBER, ATBARA, OM- 
DURMAN and KHARTUM if desired. 


WORLD’S TOUR, accompanied by Mr. F. H. Lowe, for 
his Third Annual Round the World Tour. 


Full particulars of foregoing from SECRETARY, 5 Endsleigh 
Gardens, London, N.W. 


Phcenix Assurance Co., Ltd. 


PHCENIX FIRE OFFICE. 
9 LOMBARD ST.., E.C., and 57 CHARING CROSS, S.W. 
MODERATE 


ME 
AYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. 


J. BAGKHOUSE & SON, L™. 


(SCIENTIFIC DEPARTMENT.) 
and reliable Stocks of BOTANICAL MATERIAL 
FOR .» &c. Fresh, or carefully preserved. 
‘of TRO PICAL and other SPECIMENS. 
ew Laboratories available for Research. Inspection invited. Prices 
moderate. Lists and further information gratis. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address 
Dublin: EASON & SON, Lrtp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 
London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Lid. 


MAR WYK 


READING MICROSCOPES, RESISTANCE COILS, &c. 


& 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 


OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


56 CHARING CROSS, ROAD, LONDON, W.C. 


SCIBNTIFIC. WORTHIES. 


THE FOLLOWING Is A LIST OF THE STEEL PORTRAITS THAT HAVE APPEARED IN THE ABOVE SERIES :— 


MICHAEL FARADAY. 

. THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 
JOHN TYNDALL. 
SIR GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 
SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
LORD KELVIN. 
BARON ADOLF ERIK 

DENSKJOLD. 


HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. | JAMES JOSEPH SYLVESTER. 
WILLIAM HARVEY. 
SIR GEORGE B. AIRY. 
J. LOUIS R. AGASSIZ. 
JEAN BAPTISTE ANDRE DUMAS. | —— 
SIR RICHARD OWEN 
JAMES CLERK MAXWELL. | LORD LISTER. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 


JOHN COUCH ADAMS. 

DMITRI IVANOWITSH MEN- 
DELEEF. 

LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 


STANISLAO CANNIZZARO. 
PROF. VON KOLLIKER. 
PROF. SIMON NEWCOMB. 
SIR WILLIAM HUGGINS. 


N.B.—The Portraits of Sir A. Geikie, Lord Lister, Prof. Geimntentde, Prof von Ké@lliker, 
Prof. S. Newcomb, and Sir W. Huggins belong to a New Series and are Photogravures. 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Series 

of 33 Portraits in a Handsome Portfolio for £8 10s., carriage paid. The Portfolio may be had separately, price 6s. - 


Cheques and Mouey Orders payable to MACMILLAN & CO., Limited. 


OFFICE OF “NATURE,” ST. MARTIN’S STREET, LON DON, W.c. 


3 
3 
| 
a 
° 


for esti 


ie 
(ine 


— 
I 
W 
¥ 
| 
~ 
| 
te 
| 
+ | 
| 
3 
< 
A 
: 
* 
‘ 
‘ 
: 


NOVEMBER 13, 1902] NATURE <n 


THE wo. G PVE & CO. 
WEST LONDON SCIENTIFIC GRANTA WORKS, MILL LANE, CAMBRIDGE. 
APPARATUS CO., MAKERS OF ALL KINDS OF PHYSICAL, PHYSIOLOGICAL 


DEODAR ROAD, PUTNEY, AND OTHER SCIENTIFIC APPARATUS. 
LONDON, S.W. 


READING TELESCOPE FOR 
GALVANOMETER WORK, &c. 


Will focus from infinity to 24 inches. Cross 

wires to eyepiece. Good illumination and de- 

finition. Scale can be used in a horizontal or 

vertical position. Substantial stand of gunmetal 

shaped cradle for telescope capable of pointing 
in any direction. Thoroughly well made. 


Price £4 4s. 

Tuning Fork Stand for electric- 
ally maintaining Vibrations of any 
standard-sized Fork. Will work 
in Vertical or Horizontal Position. 

Forks to fit above Stands, 50, 
100 or 200 V.D. approx., £2 each. 
Definitely calibrated, 50% extra. 


Price £2. 
Ditto, but with ‘enn class telescope, 
£2 17s. 


Rack and pinion to telescope, ros. extra. 
Manufacturers of all kinds of Physical and 
Chemical Apparatus. Price list post free. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers he 
CHEMICAL AND PHYSICAL 
APPARATUS 
Of every Description. 


Fine Chemicals, Volumetric Solutions, | Specia! apparatus for Research Work made to customers’ mapeeneety 


; experien workmen. 
Plain and Stoppered Bottles 
Sing INSPECTION INVITED. PRICE LISTS FREE. 


Illustrated Catalogue of Apparatus, with Price 
List of Chemicals, free on application. 


MICROSCOPES AND TELESCOPES. 


Accurately Ruled Sectional Paper 
in tenths of an inch and milli- 
metres, from 1/- per quire. 


Professors, Science Teachers and others 
requiring substantially made reliable ap- 
paratus at moderate prices should write, 
stating ‘their wants ; we shall be 

to quote you. 


LARGE STOCK. 
QUICK DELIVERY. 


SuippinG ORDERS FILLED WITH 
PROMPTITUDE. 


of sulphur in spent oxide. 


for 


DARTON’S LATEST HISTOLOGISTS’ MICROSCOPES, £2 15s. and upwards. 
IMPROVED SELF-RECORDING BACTERIOLOGISTS’ MICROSCOPES, £10 and upwards. 
BAROGRAPH. By the leading Makers, 
FITTED WITH LEVER MOVEMENT, £6. STUDENTS’ TELESCOPES, £2 15s.and £4 ros., by theleading Makers . 
Can be obtained be fk oe, Opticians, or of COOKE 6-inch EQUATORIAL and CLOCK, £120. 
7. PARTO L N &< co., Lists on application. Instruments Bought, Sold or Exchanged. 


4 142 ST. JOHN’ LONDON. 
e@- Fully Illustrated List of Meteorological Instruments A. CLARESON & CoO., 


(including above) Post Free, also List of Electrical Novelties. 28 BARTLETT'S BUILDINGS, HOLBORN CIRCUS, and 338 HIGH 


HOLBORN, LONDON. 


= “OPTIMUS.” 
CAMERAS, 
LENSES, 


any HIGH-CLASS 
PHOTO APPARATUS 


Of every description. 
CATALOGUE POST FREE. 


PERKEN, SON & CO.,LTD. vousorn circus, £6. LOINDON. 
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DOUBLE 
ANASTIGMATS 


The finest of Photographic 
Lenses, suit every requirement of the 
scientific photographer. 


For definition and covering 
power these lenses are 
unexcelled. 


GOERZ 
DOUBLE ANASTIGMATS 


are made in several different series varying in 
rapidity from F. 4.5 to F. 22. 
OBTAINABLE OF EVERY GOOD PHOTOGRAPHIC DEALER. 


Series 1 B.F. 4.5 to 
F. 5.5. 


Particulars free on application, if ‘“Nature”’ is 
mentioned, to 


C. P. GOERZ, 


A. 2 C. BLACK’S LIST. 


A HISTORY OF ASTRONOMY 
DURING 


THE NINETEENTH CENTURY. 


By AGNES M. CLERKE. Fourth Edition. Revised to 
date. Demy 8vo, cloth, illustrated, price 15s. net. 


STUDIES IN FOSSIL BOTANY. 


By DUKINFIELD HENRY SCOTT, M.A., Ph.D., F.R.S., 
F.L.S., F.G.S., Honorary Keeper of the Jodrell Laboratory, 
Royal Gardens, Kew ; Author of ‘‘ An Introduction to Struc. 
tural Botany.” In 1 vol., large crown 8vo, containing 151 
Illustrations, price 7s. 6d. net. 


A TREATISE ON ZOOLOGY. 


By E. RAY LANKESTER, M.A., LL.D., F.R.S., Hon. 
Fellow of Exeter College, Oxford ; Director of the Natural 
History Departments of the British Museum; Fullerian Pro- 
fessor of Physiology and Comparative Anatomy in the Royal 
Institution of London. Profusely Illustrated. To be completed 
in Ten Parts.—NOW READY. Part II. THE PORIFERA 
and CCELENTERA. By E. A. Mincuin, M.A., G. H. 
Fow ter, B.A., Ph.D., and GILBERT C. Bourne, M.A. 
Part III. THE ECHINODERMA. ByF. A. Batuer, M.A., 
assisted by J. W. Grecory, D.Sc., and E. S. Goopricn, 
M.A. Part IV. THE PLATYHELMIA, MESOZOA, and 
NEMERTINI. By W. Biaxtanp BenHaAM, D.Sc., M.A. 
Demy 8vo, paper covers, price 12s. 6d. net each; cloth, price 
15s. net each. 


A. & C. BLACK, SOHO SQUARE, LONDON. 


REYNOLDS & BRANSON, 


LABORATORY OUTFITTERS. 
] Sole Authorized Makers of the 


STROUD & RENDALL 
SCIENCE LANTERN 


tor Vertical and Horizontal Projection 
of Slides and Apparatus. 


1902 UNIVERSAL MODEL (Patent). 
Packs in Case a1” x 8” x 12”. 
A new Model introduced to meet requirements of all demonstrators. 
Many novel advantages. Open front stage and adjustable table for tall 
apparatus. Prisms silvered or plain. Selected optical parts. Suitable 
for Arc, Lime Light, Acetylene, &c. 
Price complete, as illustrated, £9 9s. 
tg9or MODEL, as formerly advertised, and with one prism, £8. 
dilustrated Catalogue of Physical and Chemical Apparatus, 350 pp. and 
1200 Lilustrations, free to Principals, Teachers, &c. 


Special Designs made to instructions in our own workshop. 


14 COMMERCIAL $TREET, LEEDS. 


CHARLES GRIFFIN « Co., Ltd. 


: Crown 8v0. Handsome Cloth. 2s. 6d. 


RESEARCHES ON THE PAST AND 
PRESENT HISTORY OF THE EARTH'S ATMOSPHERE. 


Including the latest Discoveries and their Practical Applications. By 
DR. THOMAS LAMB PHIPSON. 

Part I.—The Earth’s Atmosphere in Remote Geological Periods. 
Part II.—The Atmosphere of our Present Period. 
Appendices; Index. 

“The book should prove of interest to general readers, as well as to 
meteorologists and other students of science.” —Naiure. 


AIDS IN PRACTICAL GEOLOGY: With 
a Section on Paleontology. By GRENVILLE A. J. COLE, 
M.R.1.A., F.G.S., Professor of Geology in the Ro College of 
Science for Ireland, and Examiner in the University of London. 

Fourtu Epirion, Thoroughly Revised. With Frontispiece and 
Illustrations. Cloth, 10s. 6d. Shortly. 
‘That the work deserves its title, that it is full of ‘ Arps,’ and in the 
highest degree ‘PRACTICAL,’ will be the verdict of all who use it.”— 


sat BY THE SAME AUTHOR. 
OPEN-AIR STUDIES IN GEOLOGY: An 


Introduction to per Out-of-Doors. With 12 Full-page Plates 
after Photographs and Illustrations. Handsome cloth, 8s. 6d. 
“A charming book . . . beautifully illustrated.”—A thenaum. 


JUST OUT. NINETEENTH ANNUAL ISSUE, 
Handsome Cloth, 7s. 6d. 


THE OFFICIAL YEAR-BOOK OF THE 
SCIENTIFIC AND LEARNED SOCIETIES OF GREAT 
BRITAIN AND IRELAND. Comprising (together with other 
Official Information) LISTS of the PAPERS read during the Session 
1901-1902 before all the LEADING SOCIETIES throughout the 

ingdom. 
‘It goes almost without saying that a Handbook of this subject will be 
in = aa of the most generally useful works for the library or the desk. 
Times. 


Lonpon: CHARLES GRIFFIN & Co., LIMITED, 
Exeter Street, Strand. 
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SCOTTISH PROVIDENT 
INSTITUTION. 


| this SOCIETY are combined the ADVANTAGES of 


Mutual Assurance win Moderate Premiums. 


The Premiums are so moderate that at most ages an 
Assurance of £1,200 or £1,250 may generally be secured 
from the first for the same yearly payment which would elsewhere 
assure (with profits) 41,000 only. 

The Whole Surplus goes to the Policyholders on 
a system at once safe and equitable, no share being given to those by 
whose early death there is a /oss. 

Surplus at Investigation, 21,581,000. 

Ower 60 per ceme. of the Members who died during 
the Septennium were entitled to Bormuses which, mot- 
writhstanmnding that the Premiums 
do mot as a rule exceed the non- 
profit rates of other Offices, were, on the 
average, equal to am additiom of ower 50 per 
cemet. to the Original Assurances. 

Particulars may be had of a Scheme, combining Endowment and 
Limited Payment Assurance, forming a 


PENSION FOR ADVANCED ACE AND A PROVISION AT DEATH. 
PROSPECTUSES, with full information, sent on application. 


Accumulated Funds exceed £12,000,000. 


Heap OFFIcE: 6 ST. ANDREW SQUARE, EDINBURGH. 
LONDON OFFICE: 17 KING WILLIAM STREET, E.C. 
West END BRANCH: 17 PALL MALL, S.W. 


HANDSOME PRESENT. 


Cloth, 28s. Half Calf, 32s. 
With 23 Plates, and more than 800 Wood Engravings. 


THE MICROSCOPE 


and its 


REVELATIONS. 


By the late W. B. CARPENTER, C.B., M.D., LL.D., F.R.S. 
Eighth Edition. 
By the Rev. W. H. DALLINGER, LL.D., F.R.S. 
Knowledge.—“ Gives vagrerg exposition of knowledge and theory re- 


garding the microscope. - Invaluable as a text-book to all micro- 
scopists.”” 


Loupon : 


J. & A. CHURCHILL, 7 GREAT MARLBOROUGH ST. 


animal, 
response to stimulus. 


Just Published. With 117 Illustrations. 8vo, ros. 6d. 


RESPONSE IN THE LIVING & NON-LIVING. 


By JAGADIS CHUNDER BOSE, M.A.Cantab., 
D.Sc.Lond., Professor, Presidency College, Calcutta. 


*.* This volume describes experimental investigations on 
vegetable, and inorganic substances regarding their 
These researches show that the effects 
of fatigue, stimulants, depressants and poisons are alike in the 
organic and inorganic, and demonstrate that the response pheno- 
mena in the “living” have been foreshadowed in the ‘‘non- 
living.” 


The work is an amplification of Papers read before the Royal 


LONGMANS, GREEN, & CO., 
39 PATERNOSTER ROW, LONDON, EC. 


Society, the Royal Institution, Linnean Society, and the Inter- 
national Science Congress, Paris. 


NEW PATTERN 


DIFFERENTIAL 


GALVANOMETER 


FOR LOW RESISTANCE TESTING. 


Advantages over the Potentiometer and the Kelvin 


Bridge— 
Much simpler to work. 


Accuracy limited only by that of the Standards 


employed. 
Prime cost. 


Price complete, with Circular Slide Wire and Keys, £14 4s. 


(See Proceedings of Inst. of E.E., Vol. XXX., No. 1 51, 
Page 908.) 


NALDER BROS. & CO., 


4 
12 CARTERET STREET, QUEEN ANNE’S GATE, 


WESTMINSTER, LONDON, S.W. 
(Late 16 Rep Lion STREET, CLERKENWELL.) 


4 


AWARDED 9 MEDALS AT THE PARIS EXHIBITION 1900. 


JAS. J. HICKS, 


8, 9 & 10 HATTON GARDEN, LONDON? 
SCIENTIFIC INSTRUMENT MAKER 


TO THE 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


WHOLESALE MANUFACTURER 
Meteorological and Scientific Instruments 


OF EVERY DESCRIPTION, INCLUDING 


STANDARD MERCURIAL BAROMETERS, 
STANDARD ANEROID BAROMETERS, 
STANDARD THERMOMETERS of every KIND, 
PUMPS BOTH FOR VACUUM & PRESSURE, 


Air Meters, Anemometers, Boiling Point Apparatus, 
Burettes, CATHETOMETERS, Clinometers, Drawing 
Instruments, Eudiometers, Gas, Steam and Water 
Hydrometers, MICROSCOPES, Plane 
Tables, POLARIMETERS, Pyrometers, RANGE 
FINDERS, SEXTANTS, Spectroscopes, Sphygmo- 
meters, Sunshine Recorders, THEODOLITES, Wind 
Vanes, &c., &c., &c. 


Catalogues Post Free. (State which required.) 
ANY KIND OF SCIENTIFIC INSTRUMENT 


MADE TO ORDER 
Prompt Attention to all Orders and Inquiries. 


ga Exceptional Terms to Colleges, Institutions, &c. 
Quotations submitted for Laboratory Outfits or Single 
Instruments. 


THERMOMETERS FOR STUDENT WORK A SPECIALITY. 
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MACMILLAN :-& CO”S LATEST LIST. 


IMPORTANT WORK ON THE SOUTH AFRICAN WAR. 


WITH GENERAL FRENCH and the CAVALRY in SOUTH 


AFRICA, By C. S. GOLDMANN. With Portrait of General French, over 130 Illustrations, and numerous 
Maps. 8vo. 


“MINERALOGY. AN INTRODUCTION TO THE SCIENTIFIC 


STUDY OF MINERALS. By Professor HENRY A. MIERS, D.Sc., M.A., F.R.S. With two renee Plates 
and 716 Illustrations in the Text. 8vo. a. net. 


SECOND EDITION NOW READY. 


ELEMENTARY APPLIED MECHANICS. 


By T. ALEXANDER, C.E., M.Inst.C.E.1., M.A.I., Professor of Engineering, Trinity College, Dublin, and 
A. W. THOMSON, D.Sc., Professor of Engineering, College of Science, Poona. With numerous diagrams and a 
series of graduated examples carefully worked out. Second Edition. 8vo. 21s. 


APPLIED MECHANICS FOR BEGINNERS. 


By J. DUNCAN, Wh.Ex., A.M.1.M.E., Head of the Department of Civil and Mechanical Engineering at the 
Municipal Technical Institute, West Ham. Globe 8vo. 2s. 6d. 
MECHANICAL WORLD.—* The treatment of the subject is, on the whole, very thorough, and is evidently the result of 
much careful thought, especially as to the most forcible methods of inculcating first principles.” 


STUDIES IN THE CARTESIAN PHILOSOPHY. 


By NORMAN SMITH, M.A. Crown 8vo. 5s. net. 


INTRODUCTORY CHEMISTRY FOR INTERMEDIATE 


SCHOOLS. By LIONEL M. JONES, B.Sc., A.R.C.Sc. (Lond.), Headmaster of the Municipal Technical Day 
School, Birmingham. Globe 8vo. 2s. 


ROVAL COLLEGE OF SCIENCE MAGAZINE.—“ Excellently arranged, and described in detail. Its author has 


made an attempt also to unite the two branches of theoretical and practical chemistry, so long divorced, and, we may add, has 
succeeded admirably, . . . We welcome this primertof chemistry.” 


PRACTICAL EXERCISES IN HEAT, BEING A LABORATORY 


COURSE FOR SCHOOLS OF SCIENCE AND COLLEGES. SUITABLE FOR STUDENTS OF PHYSICS, 
CHEMISTRY AND ENGINEERING. By E. S. A. ROBSON, M.Sc. (Vict.), Lecturer in Physics at the Royal 
Technical Institute. Salford. Globe 8vo. 2s. 6d. 


EDUCATIONAL NEWS.—*‘‘ We have not met with any book of this kind so entirely suited to its purpose. We strongly 
recommend it to the attention of masters who have to teach this or kindred subjects.” 


NEW aot NOW READY CONTAINING THE REPORT OF THE BRITISH ASSOCIATION COMMITTEE. 
RITISH ASSOCIATION MEETING AT GLASGOW, 1901. 


DISCUSSION ON THE TEACHING OF MATHEMATICS. 


Which took place on September 14 at a Joint Meeting of two Sections. Section A.—Mathematics and Physics. 
Section L.—Education. Chairman of the Joint Meeting, the Right Hon. SIR JOHN E. GORST, K.C., M.P., 
President of Section L. Edited by Professor PERRY. To which is now added the Report of the British Association 
Committee, drawn up by the Chairman, Professor FORSYTH. Crown 8vo. Stiff boards. 2s. net. 


A SHORT INTRODUCTION TO GRAPHICAL ALGEBRA. 


By H. S. HALL, M.A. Globe 8vo. Sewed, 6d. 
SPECIAL CLASSICAL NUMBER. 


THE 
A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. Price 6d. 
CONTENTS FOR NOVEMBER. 

Suggestions for the Reform of Methods of Teaching Classics. By Prof. E. A. Sonnenschein, M.A., 
D.Litt.—YWerse Writing. By W. H. D. Rouse, M.A.—School Edition of the Classics. By Percy Simpson, M.A. 
—Latin and Greek at the London Matriculation Examination. By S. E. Winbolt, M.A.—The Construing 
Lesson. By W. H. S. Jones, M.A.—Landmarks of Classical Archeology, 1899-1902. By J. L. Myres, M. "4 
—School Furniture and Equipment. (Illustrated.) II: The Decoration of the Walls—Maps—Pictures. By J.’ W 
Jarvis. Matthew Arnold. By Sir Joshua Fitch, M.A.. LL.D.—Nature Notes for November. By the Rev. 
Canon Steward, M.A.—The Matriculation Examination of the University of London. From an Address 
by. Sir Arthur Riicker, F.R.S.—The Training of Teachers. By Prof. H. L. Withers, M.A.—Preliminary 


Training of Women Teachers. By L. Edna Walter.—The Conditions of — in Schools. Anthropo- 
metric Observations of'Pupils, &c. 


THE PHYSICAL REVIEW. 


1A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS. 
Conducted by EDWARD L. NICHOLS, ERNEST MERRITT, and FREDERICK BEDELL. 
No. 4. Vot. XV. OCTOBER, 1902. Prick 3s. Net. 
CONTENTS.—Persistence of Vision in Colour-Blind Subjects. By Frank Allen:—Interference in Thin Films.—A Graphical 
Treatment. By E. R. Drew.—Attractive Force and Magnetic Induction. By George E. Poucher.—A Cell for Measuring the 


Electrical Resistance of Liquids. By W. Walter Dinwiddie.—Alfred Cornu. By George K. Burgess.—References to papers on 
-Temperature Research. By J. S. Shearer.—New Books. 


MACMILLAN AND CO., LIMITED, LONDON. 
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Sale by Auction. 


TUESDAY, NOVEMBER 8. 
MR. J. C. STEVENS will Sell by Auction, 


at his Rooms, 38 King Street, Covent Garden, London, W.C., on 
i November 18, at half-past twelve o'clock, Natural 
pecimens, as Heads and Horns of Animals, Collections of 
Bees, Skins, Furs, Shells, Minerals, Fossils, Cabinets, &c. 
On view Day prior and morning of Sale. 
Catalogues on application. 


ALBERT EDWARD JAMRACH 
(Late CHARLES AMRACH), 
180 ST.‘GEORGE STREET EAST. 


of Warfare, Id Sacred M Peruvian Poi 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Engineers, 
Technical Schools, and for Private 


MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 


ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, & c. 
Office and Stores ;— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


LIVING SPECIMENS FOR 
THe M MICROSCOPE. 


Ameeba, Arcella, 
be may) np), ‘ond Life. Price xs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for tion 
THOMAS BOLTON, 


25 BALSALL HEATH ROAD, BIRMINGHAM. 


NEW SYSTEMATIC COLLECTION OF 


335 ROCKS AND THIN SECTIONS, 


according to H. Rosensuscu, “ Elemente der Gesteinslehre.” 
Il. Aufl, Stuttgart, 1901. 

This collection, A, is an extension of the former one of 250 rocks and thin 
sections ; but there are some changes of importance : firstly, a great number 
of new and interestin types of rocks have been : ded or exchanged 
for others ; secondly, as the ‘‘ El der G * are not only a 
treatise on massive rocks but also on the sedimentary and the 
erystalline schists, this collection also contains the most important 
types of these families of rocks. Great care has been taken to select only 
such rocks which clearly show all the characteristics of the type. 

Again, we have also selected out of this collection two smaller ones, 


B and C, of 250 and 165 specimens ee. 


The prices are as Jolicws 


A. 335 specimens of rocks ... ove ovo £19 0 © 
335 thin sections, in elegant case. om we £28 © O 
B. 250 specimens of rocks «. £13 10 © 
250 thin sections, in elegant case we £15 10 © 
C. 165 specimens of rocks ... os £8 10 0 
165 thin sections, in elegant case 5 


£10 
In the same way as before, to each collection will be "added a " printed 
description (about 140 pages) of the cal and mic 
features of each work, containing also a description of the petrographical 
microscope for the use of students. 


COLLECTIONS OF MINERALS, FOSSILS, METEORITES, 
PURCHASED FOR CASH OR EXCHANGED. 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


fe Our Catalogue (96 pp.) Post free on application. 
N.B.—For Cngeiense and Superiority of Cabinets and 
Apparatus, references are _ permit to distinguished 
patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


true to Nature. 
All Books and Publications on Natural Histery supplied. 


_ 36 STRAND, LONDON, W.C. 


(Five Doors from Charing pe 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
rved by the best methods :— 


Lanice, Lepas us, Gammarus, 


Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum Eledone, Pectens 
Bugula, Pedicellina, Holothuria, Asterias, Asterias, Echinus ; Ascidia, Salpa 

or moi etailed . 

Biological Laboratory, PI ‘ah THE DIRECTOR. 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 

GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 

50 Gpecknens t in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 
A large Stock of Minerals, and Microscopic Objects 
CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 
THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


Communications to the Editor. The telegraphic address 


a. 

To ALL PLACES ABROAD :— 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


of NATURE is “ PHUsIS,” LONDON. 
CHARGES FOR ADVERTISEMENTS. 


@. 

“Three LinesinColumn .......-+0 2 6 
Per Line after. . . . 

One Sixteenth Page 

One Eighth Page, or Quarter Column .. 

Quarter Page, or Halfa Column... . 

Half a Page, or a Column . 

Whole Page 

* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, 


W.C. 
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HARRIS BHA 


New Release (Patent), Dropping Platform done away wth, Aluminium. Wheel, 
machine is now a practical-Instrument, and with each.’a Certificate is given, together with a Pamphlet of Experiments. 
PRICE COMPLETE #4 15s. NET. 


PHILIP HARRIS & CO., Lim., BIRMINGHAM and DUBLIN. 


Agate Bearings, Extra Weights. This 


New WATSON'S ILLUSTRATED CATALOGUE 


OF MICROSCOPES, OBJECTIVES, CONDENSERS AND ACCESSORIES 
(152 Pages) NOW READY. 
It Includes the Following NEW Items: 
All Microsc Bodies increased to 1} inches diameter. « New Holoscopic Objectives. 


The Males-Watson Two-Speed Fine Adjustment. New Aplanatic Low-Power Condenser. 
Watson's Holos-Fram Microscope. A highest quality microscope with.all New Macro. Illumi . A Cond 


mechanical conveniences at a very moderate cost. and other low-power Micro. Lenses. 
New Portable Microscopes. Micro. Lamps for Electricity and Gas. 
New Metallurgical Microscope, Mineral Holder, and complete Metallurgical | New Microtomes. 

Outfit. Materials for Nature Teaching, &c., &c. 


New Museum Microscope. 
It also gives particulars of 2 
WATSON’S PROGRESSIVE PAYMENT SYSTEM, 


by means of which any of their Instruments may be purchased by Payments spread over an Extended ‘Period. 
The above Catalogue sent Post Free on Applicatign to 


W. WATSON & SONS (Zstadiished 1837), 318 HIGH HOLBORN, LONDON, W.C. 


AWARDED 42 GOLD. AND OTHER MEDALS.’ * 


CROSSLEYV’S GAS ENGINES. 


GREAT REDUCTION 
REMODELLED. , CONSUMED. 


(Represents J type in Oil or 
Gas, giving about 
14 effective horse power.) 


Crossley’s Portable Oil Engine 
received the FIRST PRIZE 
at the Royal Agricultura! 

Show, Cardiff, June, 1901. 


Immediate delivery for Stock 


ENGINES DELIVERED.—Up to 
Sizes of Engines. 


the end of 1901, 42,873 engines 
have been delivered, representing 
505,009 BHP: 


CROSSLEY BROS., OPENSHAW, MANCHESTER. 


POPULAR 
HAND CAMERA. 


Twelve }-plates in sheaths, instantaneous changing, rack focussing, “set sh i hogan: 
covered good leather, and fitted with a STIGMA 1G LENS, at 


Send for fully Illustrated List of Lenses and Cameras. 
J. H. DALLMEYER, L.td., 25 Newman St., LONDON, W. 


Printed by Richarp Cay anp Sons, Limite, at 7 & 8 Bread Street Hui, Queen Victoria Street, in the City ot London, and blished by .M) 
anv Co., Limrrep, at St. Martin's Street, London, W.C., and THe Macmitiay Company, 66 Fifth Avenue, New 


for use with Planar, Holostigmat, 


a 


BRASS CIRCULAR HORIZONTAL 


~~ 
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MACHINE (Patent). . 

OUR ORIGINAL PATTERN GREATLY’ IMPROVED. 
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A WEEKLY [LL USTRATED D JOURNAL OF SCIENCE. 


* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1725, VOL. 67} 


THURSDAY, NOVEMBER 20, 1902. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


NEWTON & SUN- DIALS. 


FULL AND DESCRIPTIVE PRICE LIST 
ON APPLICATION. 
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NEWTON & cCo., 
OPTICIANS TO HIS MAJESTY THE KING AND GOVERNMENT, 
3 FLEET STREET, LONDON. 


THE HIGH GLASS LENS. 


Steinheil Orthostigmat 


FULL CATALOGUES FREE 


FROM THE MANUFACTURERS. 


R. & J. BECK, LTD., 


68 CORNHILL, LONDON, B.C. 


SPECTROSCOPES, 
POLARISCOPES, | 
_SACCHARIMETERS. 
APPARATUS AND OBJECTS FOR 


POLARISED LIGHT 


DIFFRACTION. 
JOHN J. GRIFFIN x SONS, Ltp., 


20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, 
LONDON, W.C. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And Powerful Illuminants. 


NEGRETTI & ZAMBRA’'S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND GOOL: - 
N. and Z.’s SPORTING SPECTACLES, and having extra 


naps lenses, are the best for Billiards, Riding, & 
ustrated Price Lists Free by Post forall. parts of the World. 
AND OTHER Eve ag AND Face ScREEns. 


NEGRETTI ano ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGENT STREET. 
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CHRISTMAS LECTURES. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


Proressor H. Hete-Suaw, LL.D., F.R.S. will deliver a Course of 
Six Experimental | om (adapted to a "Juvenile Auditory) on “ Loco- 
motion : on the Earth ; through the Water; in the Air,” commencing: on 
Saturday, December 27, rg02, at 3 o'clock ; to be continued on December 

o ; and January 1, 3, 6, 8, 1903. Subscription for Non-Members) to this 

‘course, One Guinea (Children under sixteen, Half-a-Guinea) ; to all the 
Courses in the Season, Two Guineas. 

Tickets may now be obtained at the Institution. 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
“OXFORD. 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 


_A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
DECEMBER a2, 1902. 

Three Scholarships and two Exhibitions will be offered ; with one ex- 
c tion the value of these: endowments will be £80 a year. 


“he Subj for ion will be Physics, Chemistry, and Biology. 
Candidates will no: _- expected to offer themselves in more than two of 
these 


Prrticulars may be obtained by application to 


Trinity College, Oxford. D. H. 


THE ZOOLOGICAL SOCIETY OF 
LONDON. 


The Zoological Society of London invites applications for the vacant post 


NAGEL. 


CITY AND GUILDS OF LONDON INSTITUTE. 
REPORT OF THE WORK OF THE 


DEPARTMENT OF TECHNOLOGY FOR THE SESSION 
1901-1902, with Appendices, containing Tables of Results, List if 
Prize Winners and of Certificated Manual Training Teachers, an 
Question Papers and Practical Exercises set at the recent Examination. 
Now Ready. Price Ninepence net 
Post free, One Shilling. 
JOHN MURRAY, ALBEMARLE STREET, W. 


Prelim. Sci., Inter. and Final B.Sc. 
AND ALL SCIENCE AND MEDICAL EXAMS. 


“ PRACTICAL AND THEORETICAL TUITION in 
CHEMISTRY, PHARMACOLOGY & 
pecial Course of Instruction in THERAPEUTICS, PHAR 
couoey and MICROSCOPY for INSTITUTE OF CHEMISTRY 
Freperick Davis, 49 and 51 Imperial Buildings, Ludgate Circus, E.C. 


PRACTICAL AND THEORETICAL TUITION 


In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 
R. C. T. Evans, B.Sc.(London), 
Director of the 
Heatucote SciENcE LABORATORIES, 
9 Heathcote Street, Gray's Inn Road, W.C. 


SCHOLASTIC.—January (1903) Vacangies. 
Graduates in Science and others wishing to have their qualifications, 
&c., brought before Head Masters and Secretaries of the various Public, 
Secondary and Organised Science Schools should apply at once to 
GrirritKs, Smit, AND Tutorial | Agents (Estd. 1833), 

34 Bedford Street, Strand. Candid are d early notice of suit- 
able vacancies. 


of SECRETARY. No application will come under 2 unless 
the candidate can satisfy the Council as to his acquaintance with ‘Zoology 
as well as his administrative abilities. 

Applicatfons, in writing, to be addressed to the CHAIRMAN OF THE 
ComMITTEE OF SELECTION, 3 Hanover Square, London, W., not later 
than December 1s. 


THE EXECUTIVE OF THE MINING 
and TECHNICAL COLLEGE at WIGAN want an INSTRUCTOR 
in THEORETICAL and PRACTICAL PHYSICS (Sound, Light 
Heat, Magnetism and Electricity), on FOUR EVENINGS A WEEK 


from beginning of January to end of M 
often stating AGE, XPERIENCE, QUALIFICATIONS and 
XPECT D, to be sent to, and further information to be 


obtained from, 


C. M. PERCY, Principvat. 
King Street, Wigan. 


AND TECHNICAL 
SCHOOL, 
WITNEY, OXON. 


Head Master—WALTER HAINES, B.A. 
PAwed qualified SCIENCE MASTER wanted for next Term. Salary, 


, with copies of testimonials, to be made to the Heap 
MASTER. 


TYPE. WRITING UNDERTAKEN BY 


HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). lepiech, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type- writing Agency, ro Duke Street, Adelphi, W.C. 


MINERAL COLLECTION FOR SALE, 


containing fine specimens of Percylite, Caracolite, Linarite, Enargite, 
Andorite, oe Pyrargyrite, Kylindrite, &c., illustrating the 
Mineralogy of South America, and Collected by the late Teodoro 
Hohmann, of Valparaiso. 

Can be seen on application to W. S hurch Street, E.C. 


»19G 


NEW NATURAL HISTORY LANTERN SLIDES. 
“THE EARLY LIFE OF THE YOUNG CUCKOO.” 
Five Marvellous Lantern Slides from Negatives taken oo from 

Nature, with descriptive Booklet. 7s. 6d. post free 
“IN BIRDLAND.” 
240 Slides of Birds, ies | Eggs and Young, from Mr. Otiver G. 
KE’s Negatives. 
LIsTS POST FREE. 
Sole Publishers, SANDERS & CRO 


71 SHAFTESBURY AVENUE, LONDON, W. 


HECKMONDWIKE SCHOOL OF 


SCIENCE. 
WANTED, a TEACHER possessing the Art Class Teacher's or Art 


Master's Qualifica tion. Certificated Degree, &c., a recommendation. 
Salary to commence, £90 to £100 per annum, according to qualifications. 


RAWDEN HILL, Secretary. 
High Street, Heckmondwike. 


MUNICIPAL TECHNICAL SCHOOL, 


PLYMOUTH. 


WANTED, in January, SENIOR MATHEMATICAL MASTER, 
— and Experienced Teacher. Salary, £150, rising to £200 per 


Full particulars from T. W. BYFIELD, Secretary. 


KING’S LYNN MUNICIPAL TECH- 
NICAL SCHOOL. 


an ASSISTANT MASTER for ENGINEERING 
SUBJECTS chiefly. Salary, 4110, increasing by £10 annually to Arse, 
Applications, with testimonials, to be sent at once to J. H. Ht 
B.Sc., Principat. 


FIVE NEW PATENT IMPROVEMENTS IN 


DRAWING INSTRUMENTS. 
EXPLANATION FREE ON APPLICATION. 


METRIC RULES & SCALES.A SPECIALITY. 


ASTON & MANDER, 
61 OLD COMPTON STREET, SOHO, LONDON, w. 
THE TRADE SUPPLIED. Send for Wholesale Trade Price List. 


DARTON’S LATEST 
IMPROVED SELF-RECORDING 
BAROGRAPH. 

FITTED WITH LEVER MOVEMENT, £6. 
Can be obtained vy = bam all Opticians, or of 


PAR TON co., 


RKENWELL OpTicaL Works, 


142 ST. JOHN’S ST., LONDON. 


fe Fully Illustrated List of Meteorological Instruments 
(including above) Post Free, also List of Electrical Noveities. 
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HIS 4 3. ew Edition, with the . 
Author's Notes, and a Memoir by the Rev. M. G. Watkins. Many PURE OXYGEN OBTAINED in FIVE MINUTES. 
Illustrations from Wood Engravings. Medium 8vo. (Pub. 12s.). 
5s. 6d. The MOST PERFECT and SIMPLEST APPARATUS MADE for 
obtaining Pure Oxygen in any desired quantity. 


KIRBY (W. F.), EUROPEAN BUTTER- 3@® INVALUABLE FOR LABORATORY, LANTERN WORK, 
FLIES AND MOTHS, Based upon Berge’s ‘‘ Schmetterlings-buch,” AND SCIENCE TEACHERS. 
by W. F. Kirby, F.L.S., F.E.S., Assistant in the Zoological Depart- | The “ EVER READY” packs into its own: Case, measuring 22 in. 
ment, British Museum. "Superbly illustrated with a large number of by 18 in. by ro in., and is erected ready for use in one minute. eight 
facsimile Coloured Plates, produced in the highest style of Chromo- 354 Ibs. (exclusive of Case). Price £G 
lithography, Demy 4to, handsomely bound in Cloth Gilt, Gilt Edges. 
(Pub. 35s., Cassell). 18s, 9d. 


“European Butterflies and Moths,” says the Standard, “‘is a magnifi- 
cent and most comprehensive work, splendidly illustrated, a superb work 
on the Lepidoptera of Europe ; each of the sixty-one ‘coloured plates, | 
including from two te thirty specimens, with their favourite plants, their cater- | 
pillars, and pupa. Mr. Kirby's description of the habits, habitat and other 

iculars of the various species is admirably thorough and clear. 
This valuable work sbould be in the possession of everyone interested i in 
entomology who is likely to go abroad either for travel or residence.” 


HOUGHTON. — BRITISH FRESH- 


WATER FISHES, the Natural History of the various Species of 
Fishes that occur in the Rivers, Lakes and Ponds of the British 
Islands, by the Rev. W. Houghton, M.A., F.L.S., illustrated with 24 
Tinted Plates of River and Lake Scenery anda large number of Engrav- 
ingsin the Text, 259 pp., Royal 8vo, Cloth. (Pub. 15s.). 5s, 


OXYGEN CAKES. 
Per 3/6 Doz. 


t) Each Cake making 1} cubic feet 
of Gas. 


Post free in the United Kingdom. 


ERECTED FOR USE. PACKED FOR TRAVELLING. 
Illustrated description gladly sent to anyone mentioning this 


H. J. GLAISHER, New and Remainder Bookseller, paper on application to— 
57 WicmMoRE STREET, LONDON, W. THE INTERNATIONAL OXYGEN GENERATOR 


SYNDICATE, LIMITED. 
21 Southampton Row, Holborn, London, W.C. 


MIGRO-SPECTROSCOPES PATTERN OF 
ROTATING SECTOR 


OS™ Catalogues post free on application. 


“AS FIGURED, 


WITH BRIGHT POINT 
MICROMETER, 


£8S8:5:0 


Adapters to fit body-tube 
of Microscope 


With new take-up device avoiding all backlash, 
and iarge adjustable friction rollers. 


PRICE, as shown, #12. 
SANGER SHEPHERD & Co., 


Manufacturers of Scientific Apparatus, Cameras and Stands, Natural 
Colour = Apparatus, and Instruments for the Measurement o 
‘ é : At Speed Determination, &c. 
epsnalbaph sestegh 5, 6, & 7 GRAY’S INN PASSAGE, RED LION STREET, 
Man’fg. 63 Ap 
JOHN BROWNING, “optician, Lon HOLBORN, LONDON, W.C. 
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A.C. BLACK’S LIST. 


A TEXT-BOOK of ZOOLOGY. Treated 
from a Biological Standpoint. By Dr. OTTO SCHMEIL. 
‘Translated by Rupotr Rosenstock, and Edited by 
J. T. Cunnincuam, M.A, Demy 8vo, in 3 Parts, viz. 
Part I. MAMMALS. 58 Illustrations. Part II. 
BIRDS, FISHES, and REPTILES. 63 Illustra- 
tions. Part III. INVERTEBRATA.” 609 IIlustra- 
tions. Paper Boards, Price 3s. 6d. each; or bound in 
1 Vol., Cloth, Price 10s. 6d. 


SEXUAL DIMORPHISM in the Animal 


Kingdom. A Theory of the Evolution of Secondary 
Sexual Characters. By J. T. CUNNINGHAM, M.A. 
Demy 8vo, Cloth, containing 32 LIllustrations. Price 
12s. 6d. net. 


FOAMS. By Prof. O. BUTSCHLI. Authorised Trans- 
lation by E. A. MINCHIN, M.A. Demy 8vo, Cloth, 
Illustrated. Price 18s. net. 


ZOOLOGY of the INVERTEBRATA. 
A Text-book for Students. By A. E. SHIPLEY, M.A. 
Demy 8vo, Profusely Illustrated. Price 18s. net. . 


A. & C. BLACK, Lonpon, W. 


HANDSOME PRESENT. 
Cloth, 28s. Half Calf, 32s. 
With 23 Plates, and more than 800 Wood Engravings. 


THE MICROSCOPE 


and its 


REVELATIONS. 


By the late W. B. CARPENTER, C.B., M.D., LL.D., F.R.S. 
Eighth Edition. 
By the Rev. W. H. DALLINGER, LL.D., F.R.S. 
Knowledge.—“ Gives a clear exposition of knowledge and theory re- 


garding the microscope. . . . Invaluable as a text-book to all micro- 
scopists.”” 


Lonpon: 


J. & A. CHURCHILL, 7 GREAT MARLBOROUGH St. 


W.F.STANLEY &CO,, 


LIMITED. 


HIGH-CLASS SURVEYING 


AND 


DRAWING INSTRUMENTS. 
Highest Awards in all Competitions. 
Two Gold Medals. 
PROFESSOR FULLER'S 


CALCULATOR, 
500 inch log. line on Spiral. 
PRICE ... &3. 


GREAT TURNSTILE, HOLBORN, LONDON. 


REYNOLDS & BRANSON, Lio. 


LABORATORY OUTFITTERS. 
Sole Authorized Makers of the 


STROUD & RENDALL 
SCIENCE LANTERN 


for Vertical and Horizontal Projection 
of Slides and Apparatus. 


1902 UNIVERSAL MODEL (Patent). 
Packs in Case 21” x 8” x 12”, 

A new Model introduced to meet requirements of all demonstrators. 
Many novel advantages. Open front stage and adjustable table for tall 
apparatus. Prisms silvered or plain. Selected optical parts. Suitable 
for Arc, Lime Light, Acetylene, &c. 


Price complete, as illustrated, £9 9s. 
1901 MODEL, as formerly advertised, and with one prism, £8. 


Illustrated Catalogue of Physical and Chemical Apparatus, 
1200 Jilustrations, free to Principals, 


Special Designs made to instructions in our own workshop, 
14 COMMERCIAL -STREET, LEEDS. 


CROMPTON POTENTIOMETER SYSTEM. 


Bifilar Adjustment Head ‘of Reflecting 
Galvanometer. 


WRITE FOR DESCRIPTIVE PAMPHLET TO 


CROMPTON & Co., Limited, 
CHELMSFORD, ENGLAND. 
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THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, Lro., 


E LABORATORY 

A strip of Morse paper is drawn by 
means of a Motor under three small inking 
al . wheels attached to the armatures of three 
RS. electro-magnets. One of these ean be 

rte ‘ . eonnected to a clock making contact every 

= _ second; the other two magnets are used 

y re- SCIENTIFIC forrecording the physical quantities under 
observation.| 


FOR FURTHER PARTICULARS WRITE T7T0:— 


INSTRUMENT COMPANY, CAMBRIDGE. 


TS. —DR. ANDREW WILSON, F.RS.E, &e. 


Not a stimulant merely for the moment, but 
a permanent and agreeable form 
of nourishment. 


pa N.B.—ASK FOR THE “GILT TOP” TINS. 


FOR RONTGEN-RAY FINSEN LIGHT WORK SALE. 


8 THE 10-INCH REGULATOR CLOCK, Dead Beat Escapement, 
Jewelled Pallets, Steel Rod Pendulum, and Mercurial 
IN DUCTION Col LS Jar, in handsome Mahogany Glazed Case, £30 
; GRUBB 8-INCH EQUATORIAL TELESCOPE, 
ao Micrometer, Clock, Finder, &c. 
50. 


C. BAKER, 244 HIGH HOLBORN, LONDON. 


GLASS BLOWING. 


All kinds of Experimental Glass Blowing promptly 
and correctly carried out for Scientific Men, Labor- 
atories, &c., from rough Drawings. 


MANUFACTURED BY INVENTORS’ IDEAS WORKED OUT AS PER INSTRUCTIONS. 
MARGONI’S WIRELESS TELEGRAPH Co., A. C. COSSOR, 54 Farringdon Road, London, E.C. 

LTD., (CONTRACTOR TO H.M. GOVERNMENT). 

ARE UNRIVALLED. 
HIGHEST EFFICIENCY, BEST WORKMANSHIP, GREATEST 
DURABILITY, LOWEST PRICE. ' 
In constant use in all parts of the World. Coxe Tenses 
d, Descriptive Price List Post Free on application to Javon: opson 


Srovowrow Steest Woena LEICESTER, 


18 FINCH LANE, LONDON, E.C. 18 
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MACMILLAN & CO”S LATEST LIST. 


IMPORTANT WORK ON THE SOUTH AFRICAN WAR. 


WITH GENERAL FRENCH and the CAVALRY in SOUTH 


AFRICA, By C. S. GOLDMANN. With Portrait of General French, over 130 Illustrations, and numerous 
Maps. 8vo. 15s. net. 


VOLUME II. READY NEXT WEEK. 


TEXT-BOOK OF PALAEONTOLOGY. 


By KARL A. von ZITTEL, Professor of Geology and Palzontology in the University of Munich. Translated and 
edited by CHARLES R. EASTMAN, Ph_D.., in charge of Vertebrate Palzontology in the Museum of Comparative Zoology 
at Harvard College, Cambridge, Mass. ENGLISH EDITION revised and enlarged by the Author and Editor in 
collaboration with the following specialists: FISHES, A. S. WOODWARD ; AMPHIBIA, E. C. CASE; REPTILIA, 


f B. HATCHER, H. F. OSBORN, S. W. WILLISTON; AVES, F. A. LUCAS. Vol. II. With 373, Woodcuts. 
vo. 10s. net. 


«"» Previously published. Volume I. 8vo. 255. net. 


MINERALOGY. AN INTRODUCTION TO THE SCIENTIFIC 


STUDY OF MINERALS. By Professor HENRY A. MIERS, D.Sc., M.A., F.R.S. With two Coloured Plates 
and 716 Illustrations in the Text. 8vo, 255. net. 


THE DIAMOND MINES OF SOUTH AFRICA: SOME 


ACCOUNT OF THEIR RISE AND DEVELOPMENT. By GARDNER F. WILLIAMS, M.A., General 
Manager of De Beers Consolidated Mines, Ltd.  Profusely Illustrated. Royal 8vo. £2 2s. net. 


SECOND EDITION NOW READY. 


ELEMENTARY APPLIED MECHANICS. 


By T. ALEXANDER, C.E., M.iInst.C.E.1., M.A.L., Professor of Engineering, Trinity College, Dublin, and 
A. W. THOMSON, D.Sc., Professor of Engineering, College of Science, Poona. With numerous diagrams anda 
series of graduated examples carefully worked out. Second Edition. 8vo. 2rs. 


APPLIED MECHANICS FOR BEGINNERS. 


By J. DUNCAN, Wh.Ex., A.M.1.M.E., Head of the Department of Civil and Mechanical Engineering at the 
Municipal Technical Institute, West Ham. Globe 8vo. 2s. 6d. 


MECHANICAL WORLD.—“ The treatment of the subject is, on the whole, very thorough, and is evidently the result of 
much careful thought, especially as to the most forcible methods of inculcating first principles.” 


STUDIES IN THE CARTESIAN PHILOSOPHY. 


By NORMAN SMITH, M.A. Crown 8vo. 5s. net. 
VOLUME II. NOW READY. 


DICTIONARY OF PHILOSOPHY AND PSYCHOLOGY. 


Written by many Hands and Edited by Profesor JAMES MARK BALDWIN, Ph.D., Hon. D.Sc., Xc. 
' With Illustrations and Extensive Bibliographies. In Three Vols. Volume II. 8vo. 21s. net. 
Previously published. Vol, I. 8vo. 21s, net. 


LIGHT FOR STUDENTS. — 2.EDWIN EDSER, Associate of the Royal College of Science 


Author of ‘* Heat for Advanced Students,” &c. Globe 


INTRODUCTORY CHEMISTRY FOR INTERMEDIATE 


SCHOOLS. By LIONEL M. JONES, B.Sc., A.R.C.Sc. (Lond.), Headmaster of the Municipal Technical Day 
School, Birmingham. Globe 8vo. 2s. 


EDUCATIONAL NEWS.—“ Written in a precise, accurate, and truly scientific manner.” 


PRACTICAL EXERCISES IN HEAT, BEING A LABORATORY 


COURSE FOR SCHOOLS OF SCIENCE AND COLLEGES. SUITABLE FOR STUDENTS OF PHYSICS, 


CHEMISTRY AND ENGINEERING. By E. S. A. ROBSON, M.Sc. (Vict.), Lecturer. in Physics at the Royal 
Technical Institute, Salford. Globe 8vo. 2s. 6d. 


ROYAL COLLEGE OF SCIENCE MAGAZINE.—“ We cannot commend too highly this book.” 
NEW EDITION NOW READY CONTAINING THE REPORT OF THE BRITISH ASSOCIATION COMMITTEE. 
BRITISH ASSOCIATION MEETING AT GLASGOW, 1901. 


DISCUSSION ON THE TEACHING OF MATHEMATICS. 


Which took place on September 14 at a Joint Meeting of two Sections. Section A.—Mathematics and Physics. 
Section L.—Education. Chairman of the Joint Meeting, the Right Hon. SIR JOHN E. GORST, K.C., M.P., 
President of Section L. Edited by Professor PERRY. To which is now added the Report of the British Association 
Committee, drawn up by the Chairman, Professor FORSYTH. Crown 8vo. Stiff boards. 2s. net. ; 


A SHORT INTRODUCTION TO GRAPHICAL ALGEBRA. 


By H. S. HALL, M.A. Globe 8vo. Sewed, 6d. 
“MACMILLAN AND CO., LIMITED, LONDON. 
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ay Phceenix. Assurance Co., Ltd. WATKINS & DON A TER 

PHCENIX FIRE OFFICE. NATURALISTS, 

OLOMBARD ST., and 67 CHARING CROSS,S.W. 
STABLISHED 1752 

H TIGHTING RULWS SUPPLIMD. FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 

rous BHRAL LOSS SETTLEMENTS. BRANCHES OF NATURAL HISTORY. 


PROMPT PAYMENT OF OLAIMS. 
SPECIAL SHOW-ROOM FOR CABINETS. 
De Our Catalogue (96 pp:) Post free on application. 


N.B.—For Excellence and Superiority of Cabinets 
ESTABLISHED 1861. references are permitted. to 


BIR KBECK BANK. A BIRDS’ EGGS 


logy : 
Southampton Buildings, Chancery Lane, London. AND SKINS. 
mts. lo DEPOSIT ACCOUNTS lo Birds, Mammals, &c., Preserved and Mounted by First-class Workmen At 
3 | repayable on demand. / All Books and Publications on Natural Histery supplied. aa 
The BIRKBECK ALMANACK, with full particulars, post free. 36 STRAND, LONDON, W.C. 
+ C. A. RAVENSCROFT, Managing Director. (Five Doors from Charing Cross.) 
_ COLLECTIONS OF JUST PUBLISHED. 
E MINERALS, ROCKS or FOSSILS PRICE List 
GBOLOGT, PRYSIDGRAPHY ona HINERALOGY ENTOMOLOGICAL APPARATUS, EUROPEAN 
50 Specimens ia Box, 12/6 100 do., 200 do., BUTTERFLIES AND MOTHS, &e. 
Geologists’ Gratis. Boxes, &c. 
nd &c., always in stock. HEYNE BROS., 
" THOMAS D. RUSSELL, 110 STRAND, LONDON, wW.c. 
78 NEWGATE STREET, LONDON, E.G. -- 
ALBERT EDWARD JAMRACH 
ai LIVING SPECIMENS FOR (Late CHARLES JAMRACH), 
of NATURALIST 
THE MICROSCOPE. 180 ST. GEORGE STREET EAST. 
vor Stephano se, and Implements of Savage Warfare, Idols, Masks, Por Peruvian Pottery, 
vou BOLTON, Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
25 BALSALL HEATH ROAD, BIRMINGHAM. Collections of above for Prospestors, Mining Engineers, 
MARINE BIOLOGICAL ASSOCIATION | Fit All 
OF THE UNITED KINGDOM. | ROCK SECTIONS :— 
THE LABORATORY, PLYMOUTH. . Stones, Meteorites, Rare hase 
The foll imals 1 be ed, either livin Boxes, Geological Apparatus, 9 Trays, 
j 
| JAMES R. GREGORY & CO, 
(oserved), Sey i, fam, Rais, Selpe To Sconce & Art Department, British, Indian, Colonial & 
ice an res 
Laboratory, Plymouth THE DIRECTOR. | 4 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NAvURE is “ PHusIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. ¢ 
8 0 *Three Lines in Column ... 6 

To ALL PLAcEs ABROAD :— One Eighth Page, or Quarter Column . .018 6 

* The first line being in heavy type la charged for as Two Liner. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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NODON’S PATENT 
ELECTRIC 
V A LV E. | lade entirely of Porcelain, and so is Incorrodible, even 


Flue of a Fume Cupboard; is also supplied with an additional 
Chimney for Ignitions, a Flame Spreader, Solid Asbestos Disc, 


The most perfect & IDE ALLY and Two Asbestos Rings for Flasks and Beakers, so that with 


- | this Burner Retort Stands or Tripods are entirely superseded. 
SIMPLE Rectifier. Price complete ... ... «ss Q/= each 


Works Induction Coils, Motors, Metal Arc | Burner and Chimney... ... 8/- ,, 
Lamps, Accumulators, | 
direct from alternating current mains 
without any attendance or adjustment. 


DIFFRACTION SLIDE. 


34” x 34” lantern slide, ruled 
with 5000 lines to the inch, 
for direct projection of the 


TO BE HAD ONLY FROM 


IS = NTH AL & CO | spectrum colours, for lantern F 
experiments in interference, 
Contractors to H.M. Admiralty, War, India, and | illustration of Newton’s rings, 
Colonial Offices, &c. &e., 18/6. 
Correctly and promptly carried out for Laboratories and Scientific Men from rough sketch, as executed by 
us for many years for University College, London; Owens College, Manchester; and the principal Institutes 
throughout the Kingdom. B 


Iilustrated List of Focus Tubes and X-Ray and Wireless Telegraphy Apparatus Post Free on Application. 
Also Illustrated Catalogue of Chemical Apparatus Post Free. 


Cc. E. MULLER, ORME & CO., 148 HIGH HOLBORN, LONDON, W.C. 


DAYLIGHT LOADING TWIN LENS CAMERA. 


The Company can now supply these from stock, having 
eompleted their back orders. 


AGENTS F0 ' GOERZ ANSCHUTZ CAMERAS. 
SANDERSON CAMERAS. 
| FIELD GLASSES by Gorrz, Ross, VoIcTLANDER, and ZEISS. 


200-PAGE CATALOGUE FREE ON APPLICATION. 
AMATEURS’ NEGATIVES Developed, Printed, and Enlarged 


The STEREOSCOPIC COMPANY, 
106 and 108 REGENT STREET, W.; 64 CHEAPSIDE, E.C. 


Printed by Ricuarp Cay Sons, at 7 & 8 Bread Street Queen Victoria Street, in the of and published M LAN 
anv Co., LumiTep, at St. Martin's Street, Londen. W. W.C., and Tue Comrany, 66 Fifth yoy ork.—Tuurspay, Maca 1902. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


“To the solid ground 
Oy Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1726, VOL. 67] 


THURSDAY, NOVEMBER 27, 1902. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


All Rights are Reserved. 


LANTERN MICROSCOPE 


(NEW PATTERN) 
FOR LIME-LIGHT, TO ATTACH TO ANY LANTERN. 


ILLUSTRATED CATALOGUE, SIX STAMPS. 


NEWTON & CO., 


By Royal Warrant Opticians, &c., to His Majesty the King, 
3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON, itd 


Chemical and Scientific Instrument Makers to the Indian 
Government and ‘Science and Art Department. 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


COMBINED CHEMICAL AND PHYSICAL BENCH, illustrated 
above, as supplied to National Physical Labdratory, Teddington, fitted 
for Gas, Water and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Lllustrations, free on application. 
Desicns oF BENCHES AND FITTINGS TO SUIT ALL ears 


14 COMMERCIAL STREET, 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, 4 inch 
Object - glasses, in Mahogany 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., 
68 CORNHILL, 


LONDON. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT. GAS, 


And other Powerful Illuminants. 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES | 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 
N. and Z.’s SPORTING SPECTACLES, close- fitting and having extra 
large lenses, are the best for Billiards, Riding, &c. 
‘ilustrated Price Lists Free by Post to all parts a the World. 


MororisTs’ AND OTHER Eve Protecrors aNp Face SCREENS. 
NEGRETTI AND ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES: 46 CORNHILL; 122 REGENT STREET. 
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CITY OF LONDON COLLEGE.. 


WHITE ST., MOORFIELDS, E.C. 
(Near Moorgate Street and Liverpool Street Stations.) 
PrincipAL: SIDNEY HUMPHREYS, B.A., LL.B. 


FIFTY-FIFTH SESSION, 1902-3. 
EVENING CLASSES in ALL BRANCHES of SCIENCE 


at almost nominal fees. 


Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, PHYSIOLOGY, BOTANY; 
GEOLOGY, and all branches of PHYSICS. 


Special Classes for London University, Conjoint Board and 
other examinations. Classes are also held in all Commercial 
Subjects, in Languages, Literature and Art. All Classes are 
open to both sexes. Library, Reading and Coffee Rooms open 
to members. Numerous valuable prizes awarded annually. 


Prospectuses, and all other information, gratis on application. 
DAVID SAVAGE, Secretary. 


THE ZOOLOGICAL SOCIETY OF 


LONDON. 


The lodaiet Society of London invites applications for the vacant post 
of SECRETARY. No —- will come under consideration unless 
the candidate can satisfy the Council as to his acquaintance with Zoology 
as well as his administrative abilities. 

Applications, im writing, to be addressed to the CHAIRMAN OF THE 
ComMITTEE oF SELECTION, 3 Hanover Square, London, W., not later 
than December 15. 


MUNICIPAL SCIENCE, ART AND 
TECHNICAL SCHOOLS, PLYMOUTH. 


WANTED, in January, SENIOR MATHEMATICAL MASTER, 
Graduate and Experienced Teacher. Salary, £170 [not £150], rising to 
4200 per annum. 

Full particulars from T. W. BY FIELD, Secretary. 


SEXEY’S SCHOOL FOUNDATION. — 
WANTED, ASSISTANT MASTER for Botany and General 
Natural History in School of 100 Boys. Salary, £95, 
rising £5 a year to £r10., uties to commence on January 13. 
Apply before December 20, with qualifications, experience, and copies 
of three testimonials, to Heap Master, Sexey’s Trade School, Bruton, 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY ar@ other EXAMINATIONS. 


For iculars apply to R. C. T..EVANS, 
Heathcote Science Laboratories, 
9 Heathcote Street, Gray's Inn Road, W.C. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). esearch, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. ‘ 


SCHOLASTIC.—Mathematical and Science 


Masters required :—(1) High Mathematics for Technical School, 
Salary, 4170, non-res., to commence. (2) Chemistry, Mathematies, and 
Physics, Lage, non-res. (3) Science and Form Subjects, £120, non- 
res. (4) High Mathematics and Elementary Latin for Army work, 
£100, resident, upwards. (5) Chemistry and Mathematics, £80, resi- 
dent, tocommence. (6) Botany and Natural History, 495; rising to 
£110, non-res. List of Appointments sent on application.—Address, 
Grirritus, SMitH, Power, & Smirn, Tutorial Agents (Estd. 1833), 
34 Bedford Street, Strand. 


J. BACKHOUSE & SON, L?». 


(SCIENTIFIC DEPARTMENT.) 
Yo RE. 


Large and thoroughly reliable Stocks of BOTANICAL MATERIAL 

FOR CLASS-WORK, &c., &c. Fresh, or carefully preserved. 
Fortnightly consignments of TROPICAL and other SPECIMEN: 
ew Laboratories available for Research, Inspection invited. Prices 
oderate. Lists and further information gratis. 


BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


DAY AND EVENING CLASSES, Systematic Courses of Instruction 
(Lectures and Laboratory) are provided in the following Sciences :— 


Chemistry . . E. Macxenzig, Ph.D., D.Sc. 
Physics ... ALBERT GrirFirus, D.Sc. 
Mathematics E. H. Smart, M.A. 

Botany ... evo A. B. Renpie, M.A., D.Sc. 
Zoology ... H. W. Untuank, B.A., B.Sc. 
Geology and Mineralogy... Gro. F. Harris, F.G.S. 
Assaying. | Metallurgy } Geo. Patcuin, A.R.S.M. 


The Science Courses all include practical work in well-equi Labora- 
tories, and provide for the requirements of the UNIVERSITY of 
LONDON DEGREES. 

Instruction in Modern Languages—French, German, Spanish, Russian, 
Italian, Dutch. 

EVENING CLASSES are also held in Biology, Physiology, Practical 
Geometry, Machine Construction, Steam and Applied Mechanics, Building 
Construction, Land and Quantity Surveying, and Estimating. 

Courses for Conjoint Board, Dental and Pharmaceutical 

Further information on application to the PrinciPAaL. 


KING’S LYNN MUNICIPAL TECH- 
-NICAL SCHOOL. 


WANTED, an ASSISTANT MASTER for ENGINEERING 
SUBJECTS chiefly. Salary, £110, increasing by £10 am | to £150. 

Applications, with testimonials, to be sent at once to J. H. HAIGH, 
B.Sc., PRINCIPAL. 


£8. 


KERSHAW’S 


SCIENCE 
LANTERN 


(STROUD AND 
RENDALL’S) and 
KERSHAW’S 
PATENTS. Com- 
plete in Travelling 
Case, with safety 
B.T. or mixed jet and 
silvered prism to 
vertical system. This 
is most 
ect o ence 
the result of about 10 years’ continuous manufacture of this class of Lantern. 

Silvered Front Prism, 16/- extra. LIBERAL 

If with Injector Jet, 20/- ,, TRADE DISCOUNTS. 
Sole Maker and Patentee-A. EK ERSHA WV 

Scientific Instrument Maker, Dorrington St., LEEDS. 
SPECIALITIES MANUFACTURED FOR THE TRADE. 


SCIENTIFIC Ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 

pe LARGEST STOCK in LONDON of SECOND- 
HAND School, Classical, Mechanical, ELEMEN- 
TARY and ADVANCED SCIENTIFIC BOOKS 
at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 


KEYS AND TRANSLATIONS. 
J. POOLE & Co. 


(EsTaBLISHED 1854). 


104, CHARING CROSS ROAD, 
LONDON, W.C. 
(Formerly of 39, HOLYWELL STREET, STRAND). 
Enquiries by letter receive immediate attention. 


PRINCE’S 


SOIENG LENDING 


LIBRARY. 


Annual Subscription (Town or Country) One Guineas. 
Works are included in Astronomy, Biology, Botany, Chemistry, Geology, 

Logic, Medicine and the Allied Sciences, Microscopy, Photography, 

Sociology, Veterinary Science, Voyages ead 
00) &e. 


Prospectus sent post free to any address. 
8 PRAED STREET, LONDON, W 
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| WILLIAMS & NORGATE’S 
ANNOUNCEMENTS. we FABLOID 
uction BRAND 
JUST PUBLISHED. MARK 
on MINERVA. PAOTOGRAPAIC 
JAHRBUCH DER GELEHRTEN WELT. 
Yearbook of the Universities, Colleges, See and other High. C 
Schools, Seeeeme, Observatories, arned Societies, Libraries, AEMICALS 
tc., of the Whole World. With a List of their Professors, 
Lecturers, Officers, Librarians, &c., and with an Index of over . 
i. 33,000 names. 
of Vol. XII. 1008-1908. 16mo, xl. 1338 32 PP. Half parchment, . 
gilt, red edges. 
ssian, The new volume of this most useful Bey. interesting book has been 
considerably enlarged, and contains a good deal of fresh material. 
spectus and specimen- -sheet free on om 
s JUST READY, 8s. net, , demy 8vo, cloth, Second Edition. 
OUTLINES OF PSYCHOLOGY. 
By WILHELM WUNDT. 
-H- Translated, with the co-operation of the Author, 
By CHARLES aoesae UDD, Ph.D., Instructor of Psychology, 
ING ale University. 
1GH, READY TO-DAY, 12s. 6d. net, super soyel 8vo, cloth, Vol. I. 
— A HISTORY OF HINDU 


CHEMISTRY, 
FROM THE EARLIEST TIMES TO THE MIDDLE OF THE 
SIXTEENTH CENTURY A.D. 
With Sanskrit Texts, Variants, Translation, and Illustrations. 


AND By P. C. RAY, D.Sce., 
we Prof. istry, Presidency College, Calcutta. BURROUGHS WELLCOME & Coa. 
Sir Henny Roscoe writes :—‘‘ I consider that History is a most 
WILLIAMS & NORGATE, 
This 14 HENRIETTA STREET, COVENT GARDEN, W.C. 
most 
oo JUST PUBLISHED. With 142 Diagrams. 8vo. 12s. 6d. net. oO EADY 
NOW R 
“ HIGHER MATHEMATICS FOR STUDENTS OF 
CHEMISTRY AND PHYSICS. Rew Tlustrated Booklet 
| WITH SPECIAL REFERENCE TO PRACTICAL WORK. aap 
—_ By J. W. MELLOR, D.Sc., SANGER SHEPHERD PROCESS 
Late Senior Scholar, and 1851 Exhibition Scholar, New Zealand Univer- OF 
sity ; Honorary Research Fellow, the Owens College, Manchester. 
*,” Prospectus will be sent on application. t | 
$ LONGMANS, GREEN, & CO., Na ura 
39 PATERNOSTER ROW, LONDON, E.C. 
iD- With 30 Original Illustrations. Price as. 64. Colour 
“ The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. Photo ra h 
ENISON PEDLEY, L.D.S. Eng., F.R. : 
DENISON PEDLEY, Bop FRCS Bd grapny 
Th DISEASES oe CH ILDREN’S TEETH in which the system is plainly and concisely described. 
‘|| PosT FREE TO READERS OF ‘‘ NATURE,” 
SEGG & CO.., 289 and 29: R Street, London, W. ho are invited to call and see results amateurs have 
) phen nate. sae obtained by this SCIENTIFIC AND PRACTICAL 
process. 
sighs 
|[COMPLETE OUTFITS from 25/- 
siz || SANGER SHEPHERD & CO., 
vatus, Camepas and S 
8 Colour, Speed Determination, &c. 
pa. 33 Factory AND OFFICEs : 
gy, Ss 5,6, & 7 GRAY’S INN PASSAGE, RED LION STREET, 
bs HOLBORN, LONDON, W.C. 
‘ ASS < é Norg.—Gray’s Inn Passage is the Second turning on oo Right in Red 
~ ° 2 Lion Street, coming from Hol 
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CARL ZEISS, 


- OPTICAL WORKS, JENA. 
LONDON BRANCH: 


29 MARGARET ST., REGENT ST., W. | 


NEW 


PHOTO-MICROGRAPHIC STAND, 


With very wide body-tube speciall 
designed for working with our MICRO- 
PLANARS. It is also fitted with a new 


possessing a very slow movement. 


These features render this Microscope 
pre-eminently suitable for Photo-micro- 
graphy with the highest and lowest powers, 
as well as for ordinary visual observations. 
DESCRIPTIVE PAMPHLETS FREE ON APPLICATION. 


W. WILSON. 
COLLEGE SPECTROMETER. 


ot ¥ Circle, reading to 
I min. Fine adjust- 
ment to telescope and 
prism table. Rack 
motion to telescope ; 
adjustable slit and 
comparison prism to 
collimator. _ Rising 
and prism 
table ... £110 O 


1400 


With 6” Circle, to 30” 
Spectrometers made to the highest degree of accuracy. 


1 BELMONT STREET, CHALK FARM, N.W. 


Fine-Adjustment of great accuracy and 


ww. G PVE & CO., 
GRANTA WORKS, MILL LANE, CAMBRIDGE. 
MAKERS OF ALL KINDS OF 


PHYSICAL, PHYSIOLOGICAL & OTHER 
SCIENTIFIC APPARATUS. 


Recording Cloekwork Drum 
arranged to work in -any 
position. Large range of 
speeds. Price £5 10s. 
Other forms of Clockwork 
Drums, £3 3s. and 18s. 6d. 


WRITE FOR PAMPHLETS. 


Accurately Ruled Sectional 

Paper in tenths of an inch 

and miliimetres, from 1/- 
per quire. 


Science ‘Teachers and 

others uiring substantially 

made reliab ¢ apparatus at moder- 

ate prices should write; statin 

their wants; we shall be br sero 
to “quote you. 


DELIVERY. 


LARGE STOCK. 


SuippinG ORDERS FILLED WITH PROMPTITUDE, 


Special apparatus for Research Work onde to customers’ requirements by 
experienced workmen. 


INSPECTION INVITED. PRICE LISTS FREE. 


G. BOWRON, 
57 EDGWARE ROAD, LONDON, W., 
has always on hand a large and varied stock of |, 


SECOND-HAND 
APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 
As supplied to the National Physical y secon Aberdeen, Aberyst- 
wyth, Birmingham, Nottingham and Glasgow Universities ; Bedford, 
Bradford, Clifton, Heriot Watt and Yorkshire Colleges ; and twenty 
other Scientific Institutions, Polytechnics, &e. 


gar Nature says: ‘‘ Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with 
advantage.” 
List on application by mentioning Nature. 


MERCK’S 
REACENTS 


For ANALYTICAL, MICROSCOPIC, BACTERIOLOGICAL and 
PHOTOGRAPHIC PURPOSES, are the 


STANDARDS OF PURITY, RELIABILITY 
AND GENERAL EXCELLENCE. 


To be had through the regular Trade Channels, or Wholesale 
rom 
E. MERCK, 16 Jewry St., LONDON, E.C. 
Head Office and Works: DARMSTADT, GERMANY. 


THE 
WEST LONDON SCIENTIFIC 
APPARATUS CO., 
DEODAR ROAD, PUTNEY, 
LONDON, 8.W. 


READING TELESCOPE FOR 
GALVANOMETER WORK, &e. 


Will focus from infinity to 24 inches. Cross 
wires to eyepiece. Good illumination and de- 
finition. Scale can be used in a horizontal or 
vertical position. Substantial stand of gunmetal 
sha cradle for telescope capable o' pointing 
ak direction. well made. 


ric 
Ditto, but with Gret-cless telescope, 
£2 17s. 6d. 
Rack and pinion to telescope, ros. extra. 
Manufacturersof all kinds of Physical and 
Chemical Apparatus. Price list post free. 


GAMBRELL BROS., 


Contractors to 
His Majesty’s Government, 


Durham House, 
23 North Side, 
Clapham Common, 

s.W. 


PROF, SCHWARTZ’S 
TABLE GALYANOMETER 


for proportional Scale 
Readings with Pointer 
and Mirror. 
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BAUSCH & LOMB’S 


LABORATORY, 
BACTERIOLOGICAL 


ADVANCED MICROSCOPE. 


“MODEL B.B. 
THE POPULAR 
FAVOURITE. 

With Screw Substage, Iris 
Diaphragm, Coarse and Fine 
Adjustment, Brass Stand, in 
Polished Wood Cabinet with 
Lock and Key, 25 O O 


HUYGHENIAN _ 
EYEPIECES. 
From 2” down to 4”, 5/- each. 


A. E. STALEY ®C0., 
35 ALDERMANBURY, 
LONDON, E.C. 


BAUSCH & LOMB'S 
REPRESENTATIVES 
FOR GREAT 
BRITAIN 
_ AND EXPORT. 


84 PAGE. FULL ILLUSTRATED DESCRIPTIVE LIST 
THREE PENCE TO COVER POSTAGE. s 


f© As an instance of the High-class character of our Stands 
and perfection of our Objectives, we may say we have now 
sold over 30,000 of these Microscopes ; this fact, in itself, is 
sufficient guarantee of their merit and ew. P 
N.B.—See Notes on our Instruments in the New Edition of ‘‘ Carpenter 
on the Microscope.” 


BAKER, 


Locat AGENT :— 


X-RAY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH on ty. 
As supplied by us to H.M. Government and the leading Hospitals 
and X-Ray Workers throughout the World. 


We are the ACTUAL MANUFACTURERS, and 
Guarantee every Coil against breaking down. 


FOREFINGER. 
Reduced from 10 x 8 plate with consequent great 
loss of detail 


HUMAN HAND, SHOWING AMPUTATED 
HIGH FREQUENCY APPARATUS. 


N.B.—Our INDUCTION COILS and APPARATUS are not only less 
costly than other makers’, but give results unexcelled by any of them. 


or Write For our ILLUSTRATED List, WITH TESTIMONIALS 
AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. PosT 
FREE TO Reapers or “‘ NaTuRE.” 


HARRY W. COX, Lrp, 


9, 10 & 11 CURSITOR STREET, CHANCERY LANE, LONDON. 


FROM THE FIRST 


Attends the work of all who practise that new 
and delightful art, the L.N.A. System of 


. Complete Outfit, 


Of any Photographic 
Dealer, or direct 
from address below. 


THE MOST SATISFACTORY WINTER HOBBY. 


By which the Amateur Photographer can produce Photographic Pictures 
of, Great Beauty in the Natural Colours of the jaime 2 Sbject photo- 
graphed. No artistic training necessary. No expensive apparatus. A 
simple, easy system by which success is certain for all. Details free. 


THE LUMIERE N.X. Co. Ltd., 4 BLOOMSBURY ST., LONDON, W.C. 
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COERZ 
DOUBLE 
ANASTIGMATS 


The finest of Photographic 


scientific photographer. 


For definition and covering 
power these lenses are 
unexcelled. 


GOERZ 
DOUBLE ANASTIGMATS 


are made in several different series varying in 
rapidity from F. 4.5 to F. 22. 
OBTAINABLE OF EVERY GOOD PHOTOGRAPHIC DEALER. 


Series 1 B.F. 4.5 to 
F. 5.5. 


Particulars free on application, if ‘‘Nature”’ is 
mentioned, to 


C. P. GOERZ, 


A.& C. BLACK’S LIST. 


Small Crown 8vo, Cloth. Price 1s. 6d. 


BEGINNER’S ALGEBRA. 


BY, 


M. S. DAVID, B.A. 
(Tonbridge School). 


Small Crown 8vo, Cloth. Price 7s. 6d. 
A TREATISE ON 
ELEMENTARY STATICS. 


W. J. DOBBS, M.A. 


With 191 Illustrations. 


‘*In every respect it strikes us as the model of what a good 
text-book should be. It is enterprising, well illustrated, and 
well arranged.” — Guardian. 


** An able and clearly written exposition of both the geo- 


‘metrical and the analytical methods, rich in instructive 


examples, and helped out by a large number of illustrative 
diagrams.” —Scotsman. 


A. & C. BLACK, Sono Square, Lonpon, W. 


SCOTTISH PROVIDENT 
INSTITUTION. 


JN this SOCIETY are combined the apvaNnTaGEs of 
Mutual Assurance wis Moderate Premiums. 


The Prermiunms are so moderate that at most ages an 
Assurance of €&1,200 or £1,250 may generally be secured 
JSrom the first for the same yearly payment which would elsewhere 
assure (with profits) 41,000 only. 

The Whole Surplus goes to the Policyholders on 
a system at once safe and equitable, no share being given to those by 
whose early death there is a oss. 

Surplus at igor Investigation, &1,581,000. 

Ower 6O per cemet. of the Members who died during 
the Septennium were entitled to Bormwuses which, mot- 
writhstanding that the Premiums 
dao mot as a rule exceed the nonmn- 
profit rates of other Offices, were, on the 
average, equal to am. mdditiom of ower 50 per 
cert. to the Original Assurances. 

Particulars may be had of a Scheme, combining Endowment and 
Limited Payment Assurance, forming a 

PENSION FOR ADVANCED ACE AND A PROVISION AT DEATH. 


PROSPECTUSES, with full information, sent on application. 


Accumulated Funds exceed £12,000,000. 


Heap OrrFice: 6 ST. ANDREW SQUARE, EDINBURGH. 
Lonpon OFFIcE: 17 KING WILLIAM STREET, E.C. 
West END BRANCH 17 PALL MALL, S.W. 


JUST OUT. 


A NATURALIST IN INDIAN SEAS; 


or, Four Years with the Royal Indian 
Marine Survey Ship “Investigator.” 


By A. ALCOCK, M.B., LL.D., F.R.S., 


Superintendent of the Indian Museum and Professor of Zoology 
in the Medical College of Bengal. 


With Illustrations. Demy 8vo. 18s. net. 


The Contents include an outline of the origin of Marine 
Survey in East Indian waters ; an account of the objects and 
methods of marine surveying in general, and particularly of the 
methods employed in deep-sea research ; a general sketch of 
the hydrography and zoology of, the Indian Sea-basins, with 
numerous original biological observations and nearly a hundred 
figures of all the characteristic types of deep-sea life ; narratives 
of four surveying-cruises to numerous coasts and estuaries of the 
Indian Peninsula and to many of the little-known Islands of the 
Andaman and Laccadive Archipelagos ; a descriptive Catalogue 
of ‘ Investigator” deep-sea dredging-stations ; and a complete 
bibliography of the scientific work hitherto published by the 
Naturalists’ Department of the Indian Marine Survey. 


THE PROGRESSIVE SCIENCE SERIES. 


Large Crown 8vo. 6s. each. 


A complete List of the Volumes in this Series will be sent post 
free on application. 


JOHN MURRAY, ALBEMARLE STREET, W. 
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Nopon’s PATENT Evectric VALVE. 


A 
| 
a 

A 


. Metal Arc Lamps, Accumulators, &c., 


direct from alternating current mains without any attendance 
or adjustment. 


» Motors 


The most perfect and IDEALLY SIMPLE Rectifier. 


Works Induction Coils. 


~ISENTHAL. “CO., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, ‘ond Colonial Offices. & ec. 


NEW PATTERN 


CALVANOMETER 


FOR LOW RESISTANCE TESTING. 


Advantages over the Potentiometer and the Kelvin 
Bridge— 
Much simpler to work, 


Accuracy limited only by that of the Standards 
employed. 


Prime cost. 
Price complete, with Circular Slide Wire and Keys, £14 4s. 


See Proceedings of Inst. of E.E., Vol, XXX., No. 151, 
Page 908.) 


NALDER BROS. & CO., 


12 CARTERET STREET, QUEEN ANNE’S GATE, 


WESTMINSTER, LONDON, S.W. 
(Late 16 Rep Lion STREET, CLERKENWELL.) 


APPROVAL PACKETS of Photos and Stereos 

are sent on application t f lect 

State require ments. 


Paris Salon Pictures. 
Fi- 


Clouds, ‘Waves, Rustic 
Scenes. 


CoLLEctions Galleries. 
Prices from 3d. each. 
STEREO SLIDES (Bixocurar). 

Boer War Scenes, Ani- 
mals 


Humorous, Statu 
Views 


‘““WEATHERCOCK,” by 
Le QuESNE. Unmounted, 
size 7in. by 1oin. at 2s. 


and Country), Coronation Procession’ and In 
an Review Scenes. Prices, 8d. each. 
Order Triumph Aluminium Stereoscope to be sent on 
approval, 4s. 6d. post free. This Sterecoscope, with a number of 
Slides, forms a novel and elegant Xmas Present. 


BLISHED 18 


116 LEIGHTON TERRACE, BEDFORD HILL, BALHAM 
JUNCTION, LONDON, 8.W. 


Illustrated Catalogue, 3a. post Sree. 
Illustrated Catalogue, with a imen Stereo Slide, od. pe free. 
The equivalent of 3d. and od. respectively in Foreign 
will be accepted from residents abroad. 


JAMES J. HICKS, 


8, & 10, HATTON GARDEN, LONDON, =.Cc., 
KINDS OF STABDARD METEOROLOGICAL METEOROLOGICAL 
Maker of Barometers Coptais George's 
Parent snd the tamous Bange Pieters the War Uties ; 
the pocket sad Hypeometrien! Apparatos : Abney and other Levels; Bass Geager 
BOLDER OF THE LARGEST STOCK OF CLIBICAL THERBOMETERS 18 THE WORLD 


‘STABDGAD BALINUE THERMOMETER, Frame. Tube 
Opal Glass Beale 


BAXIBUM THERBOMETER, Binck Bulb iv Verso. on Stand. 


RAIN GAUGE. 
Metcorvlogical 


Unned Kingdom, 
and Afnca. 


STANDARD BAROMETER, diasieter of Tubdc, 05 in., on Mahogany Board. - 
OBSERVATORY CERTIFICATES SUPPLIED IF DESIRED. 


SUNSHINE RECORDER, 
‘With Curtis's Improvements, 


AWARDED WINE MEDALS PARIS EXHIBITION, 1908 
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MACMILLAN & CO.S LATEST LIST. 


READY NEXT TUESDAY. 


MR. SAVAGE LANDOR’S TRAVELS IN PERSIA. 


ACROSS COVETED LANDS: 


OR. A JOURNEY FROM FLUSHING (HOLLAND) TO CALCUTTA OVERLAND. 


With 175 Illustrations, Diagrams, Plans and Maps by Author. In 2 vols. 8vo. 30s. net. 
IMPORTANT WORK ON THE SOUTH AFRICAN WAR. 


WITH GENERAL FRENCH and the CAVALRY in SOUTH 


= By C. S. GOLDMANN. With Portrait of General French, over 130 Illustrations, and numerous 
Maps. 8vo. 155. net. 

STANDARD.—* Among the many books which have appeared on the Boer War, Mr. Goldmann’s volume on the work of 
the Cavalry Division will take high rank. It is written with care, restraint, and tact. The author describes events, movements, 
facts, and with success. . . . A first-rate book.” 

VOLUME II. NOW READY. 


TEXT-BOOK OF PALAEONTOLOGY. 


By KARL A. von ZITTEL, Professor of Geology and Palzontology in the University of Munich. Translated and 
edited by CHARLES R. EASTMAN, Ph.D., in charge of Vertebrate Palzeontology in the Museum of Comparative Zoology 
at Harvard College, Cambridge, Mass. ENGLISH EDITION revised and enlarged by the Author and Editor in 
collaboration with the following specialists: FISHES, A. S. WOODWARD ; AMPHIBIA, E. C. CASE; REPTILIA, 
. B. HATCHER, H. F. OSBORN, S. W. WILLISTON; AVES, F. A. LUCAS. Vol. II. With 373 Woodcuts, 
vo. 10s. net. 


«"» Previously published. Volume I. 8vo. 255. net. 


MINERALOGY. AN INTRODUCTION TO THE SCIENTIFIC 


STUDY OF MINERALS. By Professor HENRY A. MIERS, D.Sc., M.A., F.R.S. With two Coloured Plates 
and 716 Illustrations in the Text. 8vo, 25s. net. 


SECOND EDITION NOW READY. 


ELEMENTARY APPLIED MECHANICS. 


By T. ALEXANDER, C.E., M.inst.C.E.1., M.A.I., Professor of Engineering; Trinity College, Dublin, and 
A. W. THOMSON, D.Sc., Professor of Engineering, College of Science, Poona. With numerous diagrams and a 
series of graduated examples carefully worked out. Second Edition. 8vo. 21s. 


VOLUME Il. NOW READY. 


DICTIONARY OF PHILOSOPHY AND PSYCHOLOGY. 


Written by many Hands and Edited by Professor JAMES MARK BALDWIN, Ph.D., Hon. D.Sc., Xc. 
With Illustrations and Extensive Bibliographies. In Three Vols. Volume II. 8vo. 21s. net. 
« » Previously published. Vol. I. 8vo. 21s. net. 


LIGHT FOR STUDENTS. Hea for’ Advanced 
vo. 
BRITISH ASSOCIATION MEETING AT GLASGOW, 1901. 


REPORT OF THE DISCUSSION ON THE TEACHING OF 


MATHEMATICS. (New Edition.) Edited by Professor PERRY. To which is now added the Report of the British 
Association Committee, drawn up by the Chairman, Professor FORSYTH. Crown 8vo. Stiff boards. 2s. net. 


A SHORT INTRODUCTION TO GRAPHICAL ALGEBRA. 


By H. S. HALL, M.A. Globe 8vo. Sewed, 62. 
DECEMBER NUMBER READY ON TUESDAY. 


THE SCHOOZL WORLD. 
A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. Price 6d. 
CONTENTS FOR DECEMBER, 1902. 

A Chapter in Arithmetic. (Illustrated.) By Sir Oliver Lodge, F.R.S.—The New London Matriculation 
Examination. By Sir Philip Magnus.—The Paucity of Readable Books. By Custos.—The Marking of 
Examination Papers. = i G. H. Bryan, Sc.D., F.R.S.—Outlines of' European History, 1763-1815. By C. S. 
Fearenside, M.A.—School rniture and Equipment. (lIllustrated.) III.: Furniture and Individual Work— 
Copying Machines—Cupboards—Museums—Cloakrooms and Lavatories. By }. W. Jarvi.—The Proposal to Make 
Greek Optional in Responsions at Oxford. By the Rev. F. J. Lys, M.A.—Cambridge Conference on 
Training.—The Reign of Queen Anne.—Greek Literary Criticism.—Three American Text-Books of Science.— 
A New German Dictionary.—Nature Notes for December. By the Rev. Canon Steward, M.A.—Geometry at 


the Cameetie> Local Examinations of 1903.—The Class-Teaching of English Poetry. By S. E. Winbolt, M.A. 


—The Committee Stage of the Education Bill.—lItems of Interest. General ; Scottish ; Irish ; Welsh ; Current 
History.—Reviews of Recent School Books.and Apparatus.—Correspondence : Surface of a Sphere. By A. T. Simmons, 
B.Sc.—Teaching of Experimental Geometry. By C. H. Blomfield, MsA.—The Art of Reading. By Maude Wrightson.—The 
Study of Modern Languages. By O, Bawmann.—The Ruskin Memorial Scheme. By J. H. Whitehouse. 


MACMILLAN AND CO., LIMITED, LONDON. 
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Sale by Auction. 


BIRDS’ EGGS AND BRITISH AND FOREIGN 
FPIDOPTERA, MANY FINE SPECIMENS OF HEADS 
KND HORNS OF BIG GAME. 


TUESDAY, DECEMBER 2, at half-past 12 o'clock. 
MR.J. C. STEVENS will Offer, at his 


Rooms, 38 King Street, Covent Garden, London, W.C., the Ross 
Wattacek Collection of Birds’ Eggs, consisting of many Sets of Falcon, 
Cuckoo, Eagle, &c., 103 Lots; also some smaller Private Collections, 
which include rare species and varieties—several first-rate Insect 
Cabinets by Best Makers and in good condition—some interesting Lots 
of British and Exotic sg ep rand Specimens, mounted and 
unmounted, of Heads and Horns of Big Game, African and North 
American, Indian, &c. 
\On view Monday 2 to 5 and on morning of Sale. Catalogues on 
application. 


Phoenix Assurance Co., Ltd. 


PHGENIX FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 


ESTABLISHED 1782. 


LOSSES PAID OVER £25,000,000. 


ESTABLISHED 1861. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo DEPOSIT ACCOUNTS 
° repayable on demand. 3 


The BIRKBECK ALMANACK, with full particulars, post free. 
C. A. RAVENSCROFT, Managing Director. 


LIVING SPECIMENS FOR 


THE MIOROSOOPE. 


of 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, 
onium ; ‘Hormiphora (preserved) ; Leptoplana ; Lineus, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, ’ 
Mysis, Nebalia, Carcinus; Patella, Pectens 
ula, Crisia, Pedicellina, Holothuria, Asterias, Ascidia, Salpa 
Cee Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp.) Post free on application. 
B. Excellence and of Cabinets and 
references are permit to distinguished 
ms, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS , 
AND SKINS. ba 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/< 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects } 
CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always i in stock. 
THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


1 of Sa Ww: I Sacred M Pe: P 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &. 


ining Engin 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 

Precious Stones, Meteorites, Rare Minerals, Blowpipe Cases, Glass 
Top Boxes, Geological Apparatus, Cabinets, Card Trays, Lantern 
Slides of Rock Sections. 

ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 
MINERALOGISTS, &c., 
To Science & Art Department, British, a & Colonial Museums, &c. 
Office and Sto 


KELSO PLACE, STANFORD RD., ‘KENSINGTON, Ww. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


a, 
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To ALL PLacgs ABROAD 

Half-yearly ... O15 6 


s 


a. 

*Three Linesin Column .......-. o 2 6 
Per Line after... .. oo 9 
One Sixteenth Page .........--. o10 
One Eighth Page, or Quarter Column . .018 6 
a Page, or a Column 


* The first line being in heavy type is charged for as Two Lines 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.Cc. 
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MACHIN E.. (Patent). 
QUR-ORIGINAL ‘PATTERN GREATLY. IMPROVED. 


New. Release (Patent), Dropping Platfotm’ ~ done * ro 4 ‘with, Aluminium Wheel, Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, and with each a Certificate is.given, together with a Pamphlet of Experiments, 


‘PRICE COMPLETE £4 15s. NET. 
PHILIP HARRIS & CO., Lim. BIRMINGHAM and DUBLIN. 


ENGiINZES. 


4 GREAT REDUCTION 


REMODELLED. CONSUMED. 


(Represents J type in Oil Crossiey’s Portable oi En ine 
bout 7 received the 
4 effective horse power.) 5 TC So Show, Cardiff, June, 1901. 


Immediate delivery for Stock : * ENGINES DELIVERED.—Up to 
Sizes of Engines. the end of 1901, 42,873 engines 

695,969 B.HP. 


CROSSLEY BROS., 1.TD., MANCHESTER. 


MICROSCOPIC OBJECTS. | NEW: ITEMS in 
NEW AND INTERESTING. WATSON’S RECENTLY ISSUED 


CATALOGUE OF MICROSCOPES. 


(16TH Epirtion, 152 PAGES.) 


NEW HOLOSCOPIC SUB-STAGE CONDENSERS. 
THE MACRO. ILL® for illuminating large objects when 


photographing with Yor sean or other low-power Lenses. 
Completely mounted, £1 
THE MALES- WATSON *TWO-SPEED FINE ADJUST- 
Cerebral ft MENT. Ingenious, gives great range of speed. Very efficient. 
Anatomy of Honey Bee complete on one Slide NEW MICROSCOPES for Students, Metallurgy, Travellers 
EXHIBITION SLIDES, a fine assortment of arranged mania é groups, and Museums, 
very beautiful objects for Spot Lens, from 6s. 6d. to 15s. MICRO. LAMPS for Electricity and Gas. 


ua Subscriber to WATSON & SONS’ CIRCULATING 
MinRdscoPic OBJECTS? 240 Slides for ars. ~~ cea Teaching, &c., and everything of the most up-to-date 


Complete Catalogue of Microscopic Objects on application Dept. > The above Catalogue sent post free on application Deft. 2. 


W. WATSON & SONS, Opticians to H.M. Government, 313 High Holborn, London, W.C. 
ESTABLISHED 1837. 16 FORREST ROAD, EDINBURGH. and 78 SWANSTON ST.. MELBOURNE. AUSTRALIA. 


THE NEW STIGMATIC LENS. 


SERIES Il. 7/6. 


BRITISH DESIGN AND WORE MANSHUEIP. 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with /u// aperture to the extreme corners of. the plate 
it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. Either 
combination may be used separately, giving foci of about 14 and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point ue view, 
irrespective of distance, will be at once apparent to the artistic worker. 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 


Eleven Sizes are now ready, from 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J-H. DALLMEYER, Ltd., 25 NEWMAN ST., OXFORD ST., LONDON, W. 


Printed by RicHarp Cray anv Sons, LimiteEp, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and puotished ov-M«cml LAN 
anv Co., Limirep, at St. Martin's Street, London, W.C., and THe MacmiLtan Company, 66 Fifth Avenue, New York.—Tuurspay, Novemier 27, 1902- 


Malarial Parasite in Capillaries of Brain ... “ 4 
Section of Flexible Sandstone, an entirely new ‘and brilliant object 
forthe Polariscope t 
Karyokinesis in Root of Water Lily. Very fine om 38. "od. and 4 
Young Amphioxusentire __ ... 
Group of Polycystina opens’ Beautiful Slide for Exhibition | ; 
ous .W. of Australia from Cruise of 
** Challenger ” eve 
Leaf of Drosera Rotundifolia, with ‘captured Insects ... 
Submaxillary Glands from Honey Bee. Quite new... 
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GENERAL LIBRAR 


UNIV. OF MICH. 
DEC 18 1902 


A WEEKLY ILLUSTRATED JOURNAL OF. SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.” —-WoRDSWORTH. 


No. 1727, VOL. 67] 


THURSDAY, DECEMBER 4, 1902. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] ©, - 


All Rights are Reserved. 


N E WT O N & CO.’S 
LONG-RANGE 

ELECTRIC 

LANTERN. 


Single Long-range Lantern, brass front with at -in, condensers, and 
extra large front lenses 3 in. in with the “ New 
Univ ” Hand-feed Arc Lamp in case, £22. 

This Lantern is as efficient as any we can make for showing slides in large 
halls where electric current is available. 


3 FLEET STREET, LONDON. 


THE HIGH mans LENS. 


Steinheil Orthostigmat 


FULL CATALOGUES. FREE ¥ 


FROM THE MANUFACTURERS. 


R. & J. BECK, LTD., 


68 CORNHILL, LONDON,’ #.0. 


SPECTROSCOPES, 
POLARISCOPES, 
SACCHARIMETERS. 
APPARATUS ‘AND: OBJECTS FOR 


POLARISED LIGHT 
DIF FRACTION. 


JOHN-J. GRIFFIN SONS, 


20-26 SARDINIA. STREET, LINCOLN’S INN FIELDS, 
LONDON, W.C. 


SPECTACLES 
ELECTRIG LIGHT, INCANDESCENT GAS, 


And other Pdwerful Illuminants. 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THH LIGHT SOFT AND COOL. 
N. and Z.'’s SPORTING SPECTACLES, close-fitting and having extra 
lenses, are the best for Billiards, Riding, &c. 
Price Lists — by Post to ail parts of the World. 
MororisTs’ AND OTHER Eve Protectors anp Face SCREENS. 


NEGRETTI ano ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES: 46 CORNHILL; 122 REGENT 8TR 
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BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 


The LENT TERM begins on Thursday, January 15, 1903. 

The College provides instruction for students preparing for the University 
of London Degrees in Arts, Science and Preliminary Medicine ; also in- 
struction in subjects of General Education. 

There is a Training Department for Teachers, a Hygiene Department 
and an Art School. 

Students can reside in the College. 

Particulars on application to the Principat. 


SCHOLASTIC.—Mathematical and Science 


Masters required :—(1) High Mathematics for Technical Schooi, 
Salary, 4170, non-res., to « e. hemistry, Mathematies, an 4 
Physics, poh non-res. (3) Science and Form Subjects, £120, non 
res. (4) High Mathematics and Elementary Latin for Army work, 
£100 (or more), resident. (5) Chemistry and Mathematics, £80, resi- 
dent, to commence. (6) Botany and Natural History, £95, rising to 
4110, non-res. (7) Chemistry, Mathematics and English, £90 to ioe, 
resident, (8) Graduate for Chemistry and Physics (Practl. and Theor!. ), 

athematics, £120, non-res. (9) Chemistry and Elementary Scienc-, 
4110, non-res, List of Appointments sent on application.—Addres., 
Grirritus, Powett & Smirn, Tutotial Agents (Estd. 1833), 
34 Bedford Street, Strand. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 


Heap or THE DerartmMeNT: Miss HANNAH ROBERTSON, B.A. 
SCHOLARSHIPS FOR SECONDARY TRAINING. 

Six Open Pfeiffer Scholarships of the value of 15 guineas will be offered 
in January, 1903. The Scholarships will be awarded to the best Candidates 
holding a Degree, or equivalent, in Arts or Science. 

Application should be made not later than December 13, rgo2, to 

Miss H. ROBERTSON, B.A., 
Bedford College Training. Department. 


Prelim. Sci., Inter. and Final B.Sc. 


AND ALL SCIENCE AND MEDICAL EXAMS. 


PRACTICAL AND THEORETICAL TUITION in 
pent CHEMISTRY, PHARMACOLOGY & THERAPEUTICS. 
pecial Course of Instruction in THERAPEUTICS, PHARMA- 
coubey and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXA 
Freperick Davis, 49 and 51 Imperial Buildings, Ludgate Circus, E.C. 


PRACTICAL AND THEORETICAL TUITION 


In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 
R. C. T. Evans, B.Sc.(London), 
Director of the 
HEaTHCOTE SCIENCE LaBoraTORIEs, 
9 Heathcote Street, Gray's Inn Road, W.C. 


GOVERNMENT GRANT tto defray the 


expenses of Scientific Investigations. plications for the year 1903 
must be received at the Offices of the ARoyal Society not later than 
 eaegr id 31 next, and must be made upon printed forms to be obtained 
rom the CLERK to the Government Grant Committee, Royal Society, 
Burlington House, London, W. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough ‘acquaintance with Modern Languages). leatanels 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 1c Duke Street, Adelphi, W.C. 


CHESHIRE COUNTY COUNCIL. 


Wanted for the Agricultural School at Holmes Chapel, a MASTER to 
give instruction in Chemistry and to undertake Analyses. Salary, £100 
per annum, with board and residence. Duties to commence about the 
middle of January, 1903. Applications, stating age, qualifications and 
experience, and accompanied by three recent testimonials, to be sent to 

P. Warp, Organising Secretary's Office, Crewe, not later than 
December 1 5. 


MUNICIPAL SCIENCE, ART AND 
TECHNICAL SCHOOLS, PLYMOUTH. 


WANTED, in January, SENIOR MATHEMATICAL MASTER, 
Graduate and Experienced Teacher. Salary, £170 [not £150], rising to 
£200 per annum. 

Full particulars from T. W. BYFIELD, Secretary. 


SHORTHAND SECRETARIES.—-Excep- 
tionally competent B.A.’s, B.Sc.’s, some with knowledge of French and 
German, can be introduced by the Principat of the Royal Schools of 
Shorthand and Journalism (open only to the sons and daughters of 
gentlemen), 22 Oxendon Street, Panton Street, Haymarket, S.W. 


PHYSICAL or MECHANICAL INVESTI- 
GATION. Gentleman of recognised ability seeks engagement inde- 
pendently, or as working collaborator. mechanician and 
-—Apply first, C. Yoync, 7 Collison Road, Wandsworth, 


WANTED at once, a TAXIDERMIST 
with Museum experience, specially in grouping.—Apply, stating wages 
required, DirEcTok or Museums, Liverpool. 


FOR SALE.—“ SCIENCE ABSTRACTS,” 


—_ 2, 3, 4, and 5, in perfect condition.—‘‘ S. C.,” Clay Cross, Chester- 
eld. 


THE NEW GASES 
NEON, KRYPTON, XENON, ARGON, HELIUM. 


Mr. HILGER, hestes again received a limited number of 
vacuum tubes of the above gases, is able to offer them for sale 
as follows :— 
Tubes of Neon, Krypton or with 
ends, each ... 
Ditto, without quartz ends.. 
Tubes of Argon or Helium, with quartz ends, each 
Ditto, without quartz ends.. 
Set of Tubes of the abave five gases, with quartz 
ends, in Morocco Case 
Ditto, without quartz ends, in Morocco Case 
All the above Gases are guaranteed absolutely pure. 


ADAM HILGER, 
75, CAMDEN RD., LONDON, N.W. 


(LaTE oF 204 STANHOPE STREET.) 
Telegraphic Address—‘ SPHERICITY, LONDON.” 


LIQUID AIR awo LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER ‘is now made to a standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 
He easily moved ; the Liquefier, without stand, being a cylinder 17 inches 

igh and 8 inches in diameter. 

It begins to liquefy air in from 6 to 10 minutes after the admission of air 
= from 150 to 200 atmospheres pressure, making over a litre of liquid per 

our. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 

The operator has only one gauge to watch and one valve to control. 

HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


For Prices and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
WESTMINSTER, LONDON. 


NEW NATURAL HISTORY LANTERN SLIDES. 
“THE EARLY LIFE OF THE YOUNG CUCKOO.” 


Five Marvellous Lantern Slides from Negatives taken direct from 
Nature, with descriptive Booklet. 7s. 6d. post free. 
BIRDLAND.” 
240 Slides of Birds, Nests, Eggs and Young, from Mr. Otiver G. 
Pixe’s Negatives. 
LISTS POST FREE. 
Sole Publishers, SANDERS & CROWHURST, 
71 SHAFTESBURY AVENUE, LONDON, W. 


FIVE NEW PATENT IMPROVEMENTS IN 


DRAWING INSTRUMENTS. 
EXPLANATION FREE ON APPLICATION. 


METRIC RULES & SCALES A SPEGIALITY. 


ASTON & MANDER, 
61 OLD COMPTON STREET, SOHO, LONDON, W. 
THE TRADE SUPPLIED. Send for Wholesale Trade Price List. 
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MBARCAINS IN SCIENTIFIC BOOKS, .A.USEFUL XMAS GIFT. 


BROW NIN G’S 


FLOWER AND LYDEKKER.—AN IN- LATY S60 PIG L E S. 
en TRODUCTION TO THE STUDY OF MAMMALS, LIVING 


120, \D. PZS. &e., ke, and LYDEKKER, BA” WITH LARGER ANGLES, INCREASED FIELD, AND 


eorl.) ‘Illustrated with 357 Engravings. Thick 8vo (779 pages), PROVED DEFINITION. 
Cloth (pub. ass.). 8s. 
8 ~ “Author and reader alike are, therefore, to be congratulated when a 
4933) student of the eminence and knowledge of Prof. Flower succeeds in pro- 
ducing such a work as that before us. Comparing it, as we may, with Dr. 
Ginther’s book on ‘ Fishes,’ it may be said: to run along much the same 
iST lines, but to enter into many more details and to contain much fuller 
wages accounts of fossil forms; Mr. Lydekker has studied extinct mammals so 


jong that he is able to treat them with rare and ample knowledge.”— 
— - Atheneum. 


‘S,” MIVART (ST. G.).—THE CAT: an Intro- 


ester - Animals, especially Mammals. 
By A S., Author of ** Lessons from 

— Nature,” &c. 580-pp., with 200 Illustrations. Medium 8vo, Cloth AN ACHROMATIC « COM BINATION, 
(pub. 30s.). 10s. 6d. COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 

DIXON (CHARLES).—LOST AND VAN. PorTABILITY OF A PockEeT LENs. 

JM. ISHING BIRDS, being a Record of some Remarkable Extinct “If you carry a small Platyscopic Pocket Lens (which every 

er of Species and a Plea for some Threatened Forms. By CHARLES observer of Nature ought todo).”—GranT ALLEN, in Knowled, 

r sale DIXON, author of “‘ Birds of the Northern Shires,”’ &c., &c. Beauti- i_ “T have long carried one of these instruments and foun it 
fully illustrated by Charles Whymper. 8vo, Cloth (pub. 7s. 6d.). invaluable.”—Joun T. CARRINGTON, Editor of Science Gossip. 


The Platyscopic Lens is invaluable to botanists, mineralogists, 
Ste, books ons tobe | CF entomologists, as it focuses about three times as far from the 
birds.” — 7 ses. object as the ington Lens and has a held unequalled for 
“Mr. Dixon has chosen a good subject, and has written well upon it. flatness, allowing opaque objects to be examined easily. 
We rae his ay with = —— Scarce any praise is too high It is made in four degrees of power, magnifying respectively 
for Mz. Whymper's drawings."—Lendon Review. 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
FEARNLEY (W.).—PRACTICAL HIS- | field, is the best adapted for general use. 
LOGY. A _ Course le 
WILLIAM FEARNEEY. Fully’ illustrated. Crown Clath | Mounted in Tortoiseshell, magnifying 10, 1$, 20, or 30 
(pub. 7s. 6d.). 2s. 10d. diameters, either power .. 15 0 
- - - In nickelised German Silver, either power 
Post free in the United Kingdom. Combinations of any two powers, in Tortoiseshell ... 27 6 


H. J. GLAISHER, New and Remainder Bookseller, 82 6 


57 WicMorE STREET, Lonpon, W. ILLUSTRATED DESCRIPTION SENT FREE. 


O@ Catalogues post free on application. JOHN BROWNING, 63 STRAND, LONDON. 


= 
oo 


inches 
of air 
id per 
liquid A FILMLESS CINEMATOGRAPH. 
For taking and projecting life-size animated photographs with 

greatest perfection to the extent of over 550 pictures. 

2. SPECIALLY CONSTRUCTED FOR THE AMATEUR OR PROFESSIONAL 
AND RELIABLE MECHANISM. 

= £9 9 0O 
=D, NOW READY. 


Negatives 


= | Mew Tilustrated Booklet 


0.” — in which the system is plainly and concisely described. 
POST FREE TO READERS OF ‘‘ NATURE,” 
G . 6d. allowed for Kammatograph and who are invited to call and see results amateurs have 


Weicut, about 8 Ibs. each plate re- “ Lantern ready for obtained by this SCIENTIFIC AND PRACTICAL 
MEASUREMENTS, turned unbroken proc 
14 in. X 13 in. X 3 in. projecting. ess. 


Wi 
| COMPLETE OUTFITS from 25/- 
within the reach 0 


"Ss SPECIALITIBS—CAW BE SEEN AT THE MANUFACTURERS’ 5 SANGER SH EPH ERD & Cco., 


s HIGH-CLASS LANTERNS and JETS, HAND-FED ARC LAMPS, Manufacturers of Scientific Apparatus, Cameras and Stands, 
4 Rotating Sectors, Instruments the Measurement of Light and 
and PATENT RHEOSTATS (100 to 200 volts). ee 
PRICES ON APPLICATION. 2 FacToRY AND OFFICEs: 


5,6, & 7GRAY’S INN PASSAGE, RED LION STREET, 
Write for Catalogue to the Manufacturers: HOLBORN, LONDON, W.C. 


L. KRAMM 4 co., GCIERTIFIC ENGINEERS, Nors.—Gray’'s Inn Passage is the Second turning on the Right in Red 


‘ist. Yorks: 270 POWELL STREET, GOSWELL ROAD, LONDON, B.C. Lion Street, coming from Holborn. 
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CHAPMAN & HALL’S 
NEW PUBLICATIONS. 
THE DESIGN OF SIMPLE ROOF. 


TRUSSES IN WOOD-AND STEEL. With an Serotonin to 
the Elements of Graphic Statics. By MALVERD A. HOWE, C.E., 
Professor of Civil Engineering, Rose Polytechnic Institute. 67 figures, 
3 folding plates, 17 tables. 85. 6. net. 

INORGANIC CHEMISTRY. With the 
Elements of Physical and Theoretical Chemistry By J.1. D HINDS, 
Ph.D., Professor of Chemistry in the University of Nashville. 69 
figures. 12s. 6d. net. 

CHEMISTRY BY OBSERVATION, EX- 
PERIMENT AND INDUCTION. A Laboratory Manual for 
Students. By J. I. D. HINDS, Ph.D., Professor of Chemistry in the 
University of Nashville. 12mo. 46 figures. 3s. 6d net. 

DIRECTIONS FOR LABORATORY 
WORK IN PHYSIOLOGICAL CHEMISTRY. For the use of 
Students in the University and Bellevue Hospital Medical College. By 
HOLMES C. JACKSON, Ph.D. 8vo. 45. 6d. net. Interleav 
with blank paper for notes. 

HEATINGAND VENTILATING BUILD- 
INGS. A Manual for Heating Engineers and Architects. By ROLLA 
Cc. CARPENTER, M.S., C.E., M.M.E., Prof. of Experimental 
Engineering, Cornell University. 8vo. 277 figures. 17s. net. 


A TEXT-BOOK OF INORGANIC 
CHEMISTRY. By Dr. A. F. HOLLEMAN, Prof. Ordinarius in the 
paper of Groningen, Netherlands. Rendered into English | by 

MON C. COOPER, Ph.D., Instructor in Syracuse University. 

tos. 6d. net. 

MATERIALSOF MACHINES. By 
A. W. SMITH, Prof. in Leland Stanford Junior University, California. 
12mo. 17 figures. 45. 6d. net. 

A Complete Catalogue of the Scientific Publications of 
Messrs. JOWN WILEY & SONS, of New York, published in 
this country by Messrs. CHAPMAN & HALL, Ltd., will be 
forwarded to any address post free. 


London: CHAPMAN & HALL, Ltd. -, 11 Henrietta St., W.C. 


REYNOLDS & BRANSON, Li. 


LABORATORY OUTFITTERS. 


Sole Authorized Makers of the 
i} STROUD & RENDALL 
SCIENCE LANTERN 


for Vertical and Horizontal Projection 
of Slides and Apparatus. 


1902 UNIVERSAL MODeL (Patent). 
Packs in Case 21” x 8” x 12” 


new equi sof all d 

any novel advantages. front e and adjustable table for tall 

apparatus. Prisms stivered or plain. “Selected optical parts. Suitable 
for Arc, Lime Light, Acetylene, &c. 


Price complete, as illustrated, £9 9s. 
tgor MODEL, as formerly advertised, and with one prism, £8. 


Lliustrated Catalogue of Physical and Chemical Apparatus, 350 pp. and 
1200 /ilustrations, free to Principals, Teachers, &c. 


Special Designs made to instructions in our own workshop. 


4 COMMERCIAL STREET, LEEDS.» 


HANDSOME PRESENT. 
Cloth, 28s. Half Calf, 32s. 
With 23 Plates, and more than 800 Wood Engravings. 


THE MICROSCOPE 


and its 


REVELATIONS. 


By the late W. B. CARPENTER, C.B., M.D., LL.D., F.R.S. 
Eighth Edition. 
By the Rev. W. H. DALLINGER, LL.D., F.R.S. 


Knowledge.—“ Gives a clear pation of knowledge and theory re- 
garding the microscope. . . . Invaluable as a text-book to all micro- 
scopists.”’ 


Loupom : 


J. & A. CHURCHILL, 7 GREAT MARLBOROUGH Sr, 


W. STANLEY 2 Co, 


LIMITED 


‘HIGH-CLASS SURVEYING 


AND 


DRAWING INSTRUMENTS. 
Highest 
PROFESSOR FULLER'S 
CALCULATOR, 


500 inch log. line on S 
PRICE ... pos Pes, 


GREAT TURNSTILE, HOLBORN. LONDON. 


CROMPTON POTENTIOMETER SYSTEM. 


Reflecting 
Galvanometer 
with 
Bifilar Suspension. 


Write for Descriptive 
Pamphlet to 
CROMPTON & CO., 


LIMITED, 
ARC WORKS, 


CHELMSFORD. 
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= THE SEARCH FOR THE GIANT SLOTH. 
ings THROUGH THE HEART OF PATAGONIA. 


By HESKETH PRICHARD, 
Author of “‘ Where Black Rules White—Hayti.” 
With 20 Illustrations (some in Colour) from Drawings by J. G. MILvats, and a large number of Illustrations from Photographs. 
1 vol, £1 Is. net; postage, 6d 


‘ The St. James’s Gazette : —‘‘ One of the most romantic quests of recent years. The work of the expedi'ion is of the highest 

» RS. interest, and Mr. Prichard’s account of it makes an unusually attractive record. Of special interest isthe account of the famous 
‘giant’ race of Patagonia.” 

' THROUGH THE HEART OF PATAGONIA. 

heory re- The Morning Post :—* Uis adventures in an almost unknown region are of such an unhackneyed kind, he has such a store of 

end high spirits, such love of sport, such pluck and resource in facing danger, and withal sucha pleasant fashion of telling his story, that 
he thoroughly engrosses the sympathies of his readers, and his book is altogether delightful.” 

H St. London: WILLIAM HEINEMANN, 21 Bedford Street, W.C. 

THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, Lto., 

iD. CAMBRIDGE. 

YING LABORATORY CHRONOGRAPH. 

A strip of Morse paper is drawn by 
tNTS means of a Motor under three small inking 
— : wheels attached to the armatures of three 
ions. electro-magnets. One of these can be 

eonnected to a clock making contact every 
=R'S ' second; the other two magnets are used 
for recording the physical quantities under 
. observation. 
£3. 
DON FOR FURTHER PARTICULARS WRITE T0:— 


INSTRUMENT COMPANY, CAMBRIDGE. 
FOR RONTGEN-RAY FINSEN LIGHT WORK | LABORATORY GLASSWARE. 


RETORTS, TEST TUBES, TUBING i 
THE 10-INCH FOR EX 


0 LOSION FURNACES, 

COMPOUND TUBING (D.R.P.) 

= Resisting in a high degree sudden 
changes of temperature and the 


INDUCTION COILS 


action of corrosive chemicals. 


YENP/ Combustion Tubing for Elemen- | 


Trave Marx. (ary Analysis, 


J 


er SCHOTT & GEN. Giassworks, Jena (GERMANY). 
The Jena Glasses are, in the U.K., on sale with the following firms : 
Birmingham. Manchester. 
F. E. BECKER & CO. FREDK. JACKSON & Cvo., 
q (W. and J. George, Ltd., Successors), 14 Croxs Street. 
sion. 159 and 160 Great Charles Street. JAMES WOOLLEY, SONS & 
PHILIP HARRIS & Co., Ltd., | Co., Ltd., P.«). Box 54. 
“BAIRD & 'TATLOGK, 14 C 
‘ross 
° Dublin. | Street, Hatton Garden, EC. 
F. E. BECKER & CO. | F. E. BECKER & Co 
(W. and }. George, Ltd., Successors), - Successors), 
182 Great Brunswick Street. “4 oe Wall, Hatton 
PHILIP HARRIS & Co., Ltd., Garden, E.C. 
- 179 Great Brunswic'! eet. | A GALLENKAMP & Co. Ltd. 
Hive MANUFACTURED |. BY | 2g and ao Sun Street, Finsbury, 


Glasgow. 
F. E. BECKER & CO. 


C LTD. Leeds. Lincoln's Inn Fields, W.C. 
HIGHEST EFFICIENCY, BEST WORKMANSHIP, GREATEST For Photography, Unsurpassed for fine definition. 
5 DURABILITY, LOWEST PRICE. 
tD. In constant use in all parts of the World. Coxe TENses 
Descriptive Price List Post Free on-application to Hopson 


18 FINCH LANE, LONDON, E.c. ts 
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MACMILLAN & CO.’S LATEST LIST. 


MR. SAVAGE LANDOR’S TRAVELS IN PERSIA. 


ACROSS COVETED LANDS: 


OR, A JOURNEY FROM FLUSHING (HOLLAND) TO CALCUTTA OVERLAND. 


With 175 Illustrations, Diagrams, Plans and Maps by Author. In 2 vols, 8vo. 30s. net. 
IMPORTANT WORK ON THE SOUTH AFRICAN WAR. 


WITH GENERAL FRENCH and the CAVALRY in SOUTH 


AFRICA, By C. S. GOLDMANN. With Portrait of General French, over 130 Illustrations, and numerous 
Maps. 8vo. 15s. net. 
TIMES.—*' Great credit must be given to Mr. Goldmann for the pains and trouble he has taken with this work. 
considerable addition to the records of the war. . . . The author has tapped valuable sources of information. . . Beautifully 
illustrated with some of the best photographs that w we have seen from the seat of war.” 


JENA GLASS AND ITS SCIENTIFIC AND INDUSTRIAL 


APPLICATIONS. By Dr. H. HOVESTADT. Translated and Edited by J. D. EVERETT, M.A., F.R.S., and 
ALICE A. 8vo. 15s. net. 
PREFACE BY THE RT. HON. JAMES BRYC 


DEMOCRACY AND THE ORGANISATION OF POLITICAL 


aga By M. OSTROGORSKI. Translated from the French by FREDERICK CLARKE, M.A. In 2 vols. 
vo. 255. net. 
LUME II. NOW READY. 


TEXT-BOOK OF PALAEONTOLOGY. 


By KARL A. von ZITTEL, Professor of Geology and Paleontology in the University of Munich. Translated and 
edited by CHARLES R. EASTMAN, Ph_D., in charge of Vertebrate Palzeontology in the a of Comparative Zoology 
at Harvard College, Cambridge, Mass. ENGLISH EDITION revised and enlarged by the Author and Editor in 
collaboration with the following specialists: FISHES, A. S. WOODWARD ; AMPHIBIA, E. C. CASE; REPTILIA, 
J. B. HATCHER, H. F. OSBORN, S. W. WILLISTON ; AVES, F. A. LUCAS. Vol. II. With 373 Woodcuts. 
8vo. 10s. net. e's Previously published. Volume I. 8vo. 25s. net. 


MINERALOGY. AN INTRODUCTION TO THE SCIENTIFIC 


STUDY OF MINERALS. By Professor HENRY A. MIERS, D.Sc., M.A., F.R.S. With two Coloured Plates 
and 716 Illustrations in the Text. 8vo. 255. net. ; 


SECOND EDITION NOW READY. 


ELEMENTARY APPLIED MECHANICS. 


By T. ALEXANDER, C.E., M.inst.C.E.1., M.A.I., Professor of Engineering, Trinity College, Dublin, and 
A. W. THOMSON, D.Sc., Professor of Engineering, College of Science, Poona. With numerous diagrams and a 
series of graduated examples carefully worked out. Second Edition. 8vo. 21s. 


AN INTRODUCTION TO CELESTIAL MECHANICS. 


By F. R. MOULTON, Ph.D., Instructor in Astronomy in the University of Chicago. 8vo. 145. net. 


GEOMETRICAL DRAWING AND DESIGN. 


By J. HUMPHREY SPANTON. Adapted to the Requirements of the Board of Education. Globe 8vo. 2s. 6d. 
VOLUME II. NOW READY 


DICTIONARY OF PHILOSOPHY AND PSYCHOLOGY. 


Written by many Hands and Edited by Professor JAMES MARK BALDWIN, Ph.D., Hon. D.Sc., ic. 
With Illustrations and Extensive Bibliographies. In Three Vols. Volume II. 8vo. 21s. net. 
Previously published. Vol. I. 8vo. 21s. net. 
DAILY NEWS.—“ This dictionary . . . is certainly indispensible to all who would possess in an accurate and compendious 
form, and by the best authorities, knowledge of the most recent phases of philosophy and developments of science. The articles 
are very good indeed, admirable summaries of the subjects with which they deal. . . . This truly splendid volume.” 


| FOR STUDENTS. Heat for Advanced, Globe 
VO. 
BRITISH ASSOCIATION MEETING AT GLASGOW, 1901. 


REPORT OF THE DISCUSSION ON THE TEACHING OF 


MATHEMATICS. (New Edition.) Edited by Professor PERRY. To which is now added the Report of the British 
Association Committee, drawn up by the ceria dy Professor FORSYTH. Crown 8vo. Stiff boards. 2s. net. 


A SHORT INTRODUCTION TO GRAPHICAL ALGEBRA. 


By H. S. HALL, M.A, Globe 8vo. Sewed, 6d. 
MACMILLAN AND CO., LIMITED, LONDON. 
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Phcenix Assurance Co., Ltd. 


PHGENIX FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S. W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

LOSSES PAID OVER £25,000,000. 


HBSTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 


lo DEPOSIT ACCOUNTS lo 
3 repayable on demand. 


The BIRKBECK ALMANACK, with full particulars, post free. 
C. A. RAVENSCROFT, Managing Director. 


COLLECTIONS OF 
MINERALS, ROCKS or FOSSILS 
to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/=; 200 do., 42/= 
A large Stock of Minerals, pany Soe Fossils and Microscopic Objects 
CATALOGUES G GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 
THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Desmids, Diatoms, Amceba, Arcella, A: 
loscularia, Stephanoceros, and many 
‘ond Life. 7g => 1s. per Tube, Post Free. Helix 
Rana, Anodon, &c., for purposes. 
THOMAS BOLTON, 


25 BALSALL HEATH ROAD, BIRMINGHAM. 


Volvox, 
Vorticella, i, Stentor, H 
other S 


MARINE BIOLOGICAL ASSOCIATION 


OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 

Lanice, Terebella; Lepas, 

Carcinus; Patella, Buccinum, Pectens 
Pediceltina, Asterias, Echinus ; Ascidia, Salps 
oS &c. 

or prices and more de! 
Laboratory, Plymouth. 


THE DIRECTOR. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


me Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence Supertestty of Cabinets and 
> references permitted to distinguished 
patrons, Museums, Colleges. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, wW.C. 
(Five Doors from Charing Cross.) 


JUST PUBLISHED. 
PRIc List 


ENTOMOLOGICAL APPARATUS, EUROPEAN 
BUTTERFLIES AND MOTHS, BEETLES, &c. 


SENT FREE ON APPLICATION. 


HEYNE BROS., 


110 STRAND, LONDON, W.C. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


of Savage Warfare, Idols, Sacred Masks, Potte: 
etsukis China, Lacquers, Gongs, Shells, and other C ~~ 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


for Prospectors, 
Schools, and for 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 

Precious Stones, Meteorites, Rare Blowpipe Oases, Glass 
Top Boxes, Geological Apparatus, Cabinets, Oard Trays, Lantern 
Slides of Rock Sections. 

ALL LISTS FREE OF 


JAMES R. GREGORY & CO. 
MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores ;— 


KELSO PLACE, STANFORD RD., KENSINGTON, W. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO 


s 


One Sixteenth Page 
One Eighth Page, or Quarter Column 
— Page, or Half a Column 
a Page, or a Column . 
Whole Page 


* The first line being in heavy type is charged for as Two Lines. 


Chegues and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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DR. HALDANE’S APPARATUS TOWNSON "& MERCER, 


CARBONIG ACID IN AIR. 


PRICE, RETAIL—89 Speer WiTHIN, E.C. WHOLESALE—34 CamomiLe STREET, F.C. 
—— 


in Mahogany 


CHADDOGK'S PORCELAIN BURNER. 


. F.R.S., 
y means of 


ration being quite simple. 


Made entirely of-Porcelain, and so is Incorrodible, even in the 
"Flue of a Fume Cupboard; is also supplied with an additional 
‘Chimney for Ignitions, a Flame Spreader, Solid Asbestos Disc, 
and Two Asbestos Rings for Flasks and Beakers, so that with 
this Burner Retort Stands or Tripods are entirely superseded. 


ple of air can, b 


. J. S. Hatpane. 


y Dr 
,&c. Asami 
, the whole ope: 


Price complete 


Burner and Chimney 


atus designed b 


fficers of Health 


this apparatus, be tested on the spot 


Ppar: 


DIFFRACTION SLIDE. 


34” x 3}” lantern slide, ruled 
with 5000 lines to the inch, 
for direct projection of the 
spectrum colours, for lantern 
SOLE MAKERS— illustration of Newton’s rings, 


C. E. MULLER, ORME CO.,| 


This is a small portable a 
for the use of Medical O 


148 High Holborn, London, W.C. 
IN THE PRESS.—READY SHORTLY. 


New Illustrated Catalogue, including many new forms of apparatus, in 


RADIOGO RA PH 


AND 
ELECTRO-THERAPEUTICS. 


Applications Invited for same, Post Free on Publication. 


NODON’S PATENT ELECTRIC VALVE. 


The most perfect and IDEALLY SIMPLE Rectifier. 
Works Induction Coils, Motors, Metal Arc Lamps, Accumulators, &c., 
direct from alternating current mains without any attendance or adjustment. 


J OUT Sole Agents for United Kingdom and j Colonies for of MAX KOHL 
IMPROVED PATTERN “UNIVERSAL” MERCURY ISENTHAL & "CO., 85 MORTIMER STREET, LONDON, W. 


JET INTERRUPTER. Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


CONNOISSEURS trv a pair or 


GLASSES 
CHRISTMAS PRESENT 


FOR YOUR FRIENDS. 
Price from 21/- 


AGENTS FOR Goerz, Ross, 
and Zeiss Prismatic Field Glasses. 


The London Stereoscopic Co., 
106 & 108 Regent St, | W.; and 64 Cheapside, E.C. 


’ Printed Sons, LimiTEp, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macmt' ta¥ 
‘anv Co., 's Servet, London, W. W.C., and Tue Company, 66 Fifth Avenue, New York.—Tuurspav, December 4, 1922+ 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


70 the solid yround 
Of Natuse trusts the mind which builds sor aye.” 


No. 1728, VOL. 67] THURSDAY, DECEMBER II, 1902. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] All Rights are Reserved. 


 NEWTONIAN ” VERLAG VON GUSTAV FISCHER IN JENA, 


Soeben erschienen : 

ohn, D.Sc., University Lecturer in Comparative Em- 
ETHER SATU RATOR. Beard, Z ryology, Edinburgh. Phe P eterminaticn of Sex 
in pee does Development. With 1 Plate and 3 Text- figures. 


This Saturator will burn with a large bore Preis: 2M, 


et for three hours. . Dr. Otto, Privatdozent und Assistent am physio- 
j 0 Vv. 9 logisch-chemisch. Institut d. Universitat Strass. 


The Editor of ‘*The Optical Magic burg. WVergleichende chemische Physiologie der 
Lantern Journal” says :— Hare 
**We were greatly pleased with the be- Haller, 2 . @ 0. Prof. d. Zoologie, a. d. Univers. Heidelberg. 
haviour of this Saturator, which will be found ’ der 
to work with absolute safety. With it one Erste Lieferung 
who had never before used a Saturator could i ari Camillo, Dr., Dozent an der Universitat in 
not fail in getting a good light with practically Schneider, Wien. Vereleichende Histologie der 


Tiere. Mit 604 24.—. 
Weber eber Max, Prof d Der Indo-austral- 
Supplementary List of New Slides and — Archipel und die Geschichte seiner 

pparatus Post Free on application. ’ Tierwelt. Nach einem Vortrag aus der Versammiung d 
Naturforscher und Aerzte zu Karlsbad am 22. September 1902 
W gehalten,. in erweiterter Form herausgegeben. Mit einer Karte. 
. NE TON & Co., on Richard, Dr., Professor a. d. Univ. Wien. 
OPTICIANS BY APPOINTMENT TO v. Wettstein. Der'nco-Lamarckismus und seine 
H.M. THE KING, Beziehungeen zum Da: winismus. Vortrag gebalten in der 


Sllgemeinen Sitzung der 74. Versammlung 
3 FLEET STREET, LONDON. “September gen. Mit Anmerkungen 


und Zusatzen herausgegeben. 


THE NEW NEGRETT! & ZAMBRA’S 
3 SELF-RECORDING 
L0 N D 0 N METEOROLOGICAL INSTRUMENTS. 
THE THERMOGRAPH, for Outdoor or Indoor Observation. — 


This Instru- 


MICROSCOPE. 


etal Case with 
lass Front, and 


With - piece inch, } inch records on Charts 
f, which only- re- 
quire _ changin 
once a week, an 
is inyaluable to 


unable to take 


Focussing Substage, 14/6 extra. | instruments. 
. Price, with supply of Charts. for one year, £7 0-0. 


INDOOR THERNONSTERS OF GUARANTEED ACCURACY. 
R. & J. BECK, Ltd., Special’ illustrated Price List of suitable for 
"hy sa L Presents, free by Post. 

68 CORNHILL, NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E 
LONDON. Branches—45 CORNHILL, and 122 aan STREET. 
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ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


LECTURE ARRANGEMENTS BEFORE EASTER, 1903. 


CHRISTMAS LECTURES. Lecture Hour Three o'clock p.m. 
Professor H. S. Heve-Suaw, LL.D., F.R.S., M.Inst.C.E., Professor of 
Engineering in University College, Liverpool Six Lectures (adapted to a 
— Auditory) on ‘“ Locomotion:—On the Earth; Through the 
(Saturday), December 30, 1902, January 1, 3, 6, 8, 1903. ne Guinea the 
Course ; Children under 16, Half-a-Guinea. | _ 
Tuesdays. Lecture Hour Five o'clock. 
Professor ALLAN Macrapven, M.D., B.Sc., Fullerian Professor of 
Physiology, R.I. Six Lectures on ‘‘ The Physiology of Digestion.” On 
Tuesdays, January 13, 20, 27, February 3, 10, 17. 


Sir Witttam Apsney, K.C.B., D.C.L., D.Sc., F.R.S., 47.2.7. Three 
Lectures on ‘‘ Recent Advances in Photographic Science.” On Tuesdays, 
February 24, March 3, 10. 


Sir Ropert Bai, M.A., LL.D., D.Sc., F.R.S., Lowndean Professor of 
Astronomy, University of Cambridge. Three Lectures on ‘‘ Great Problems 
inA "(ill d by Lantern Slides). On Tuesdays, March 17, 


24, 31- 

Thursdays. Lecture’ Hour Five o'clock. 

ArTHUuR Joun Evans, Esq., LL.D., D.Litt., M.A., F.R.S., F.S.A., 
Keeper of the Ashmolean Museum, Oxford. Three Lectures on ‘‘ Pre- 
Pheenician Writing in Crete, and its Bearings on the History of the 
Alphabet." On Thursdays, January 15, 22, 29. 


Sir Cuements Markuam, K.C.B., F.R.S., Pres.R.G.S. Three 
Lectures on “Arctic and Antarctic Exploration.” On Thursdays, 
February 5, 12, 19. 

Georce R. M. Murray, Esq., F.R.S., Keeper, Department of Botany, 
British Museum (Natural History). Three Lectures on ‘‘ The Flora of the 
‘Open Ocean” (Illustrated by Lantern Slides). On Thursdays, February 
26, March s, 12. 


Cuartes Harptnc Firts, 
“Society During the Commonwealt 
March 19, 26, April 2. 

Saturdays. Lecture Hour Three o'clock. 

Sir Freperitck Bripce, M.V.O., Mus. Doc., Organist Westminster 
Abbey. Three Lectures on ‘‘The Bi-Centenary of Samuel Pepys: His 
Musical Contemporaries, Criticisms and Compositions” (with Musical 
Illustrations). On Saturdays, January 17, 24, 31. 


Artuur B. Wacktey, Esq., Dramatic Critic of The Times. Three 
Lectures on “‘ Dramatic Criticism.” On Saturdays, February 7, 14, 21. 


The Ricut Hon. Lorpv Ravteicu, O.M., M.A., D.C.L., LL.D., 
Sc.D., F.R.S., M.R./., Professor of Natural Philosophy, R.I. -Six 
Lectures on “‘ Light : its Origin and Nature.” On Saturdays, February 28, 
March 7, 14, 21, 28, April 4. 

Observe Change of Lecture to Five o'clock on Tuesdays and Thursdays 
during Season 1993. 


Subscription (to Non-Members) to all Courses of Lectures (extending 
from Chri-tmas to Midsummer), Two Guineas. Subscription to a Single 
Course of Lectures, One Guinea, or Half-a-Guinea, according to the length 
of the Course. Tickets issued daily at the Institution, or sent by post on 
receipt of Cheque or Post-Office Order. 


Members may purchase not less than Three Single Lecture Tickets, 
available for any Afterrioon Lecture, for Half-a-Guinea. 


The Fripay Eventnc Meertincs will begin on January 16, at 9 p.m., 
when Proressor Dewar will give a Discourse on ‘‘ Low Temperature 
Investigations.” Succeeding disc -urses will probably be given by Dr. 
Tempest ANversoN, Professor W. E. Datsy, the Ricut Hon. Sir 
Hersert Maxwe tt, Bart., M.P., Professor SHERIDAN 
Principal E. H. Grirritus, Dr. Avo_r LresMann, Professor Joun Gray 
McKenprick, Professor Kart Pearson, Professor E. A. SCHAFER, 
Professor W. A. Heroman, the Ricut Hon. Lorp Rayvteicu, and other 
onion To these Meetings Members and their Friends only are 

mitted. 


Persons desirous of becoming Members are requested to apply to the 
Secretary. When proposed they are immediately admitted to all the 
Lectures, to the Friday Evening Meetings, and tothe Library and Read- 
ing-Rooms; and their Families are admitted to the Lectures at a reduced 
charge. Payment: First Year, Ten Guineas; afterwards, Five Guineas a 
Year ; or acomposition of Sixty Guin~as. 


M.A., LL.I). Three Lectures on 
and Protecto:ate.” On Thursdays, 


DR. LEE’S READERSHIP IN 
CHEMISTRY, OXFORD. 


The Electors to this Readership will proceed to an election in January, 


Candidates are desired to send in their names, with any statements or 
testimonials that they may think it desirable to submit, so as to reach the 
REGISTRAR not later than January 1.1903. Not less than eight copies 
should be sent. 

The Reader will have the status of a Professor in the University of 
Oxford, and will be an Official Student of Christ Church, and tutorial as 
well as professorial duties will be required of him. The Salary will be £700 
og annum. For further information as to duties, &c., aplication should 
to the RecistrarR oF GHe University, Clarendon Buildings, 

xford. 


BIRKBECK INSTITUTION, 
BREAMS BUILDINGS; CHANCERY LANE, E.C. 


DAY AND EVENING CLASSES, Systematic Courses of Instruction 
(Lectures and ) are provided in the following Sciences :— 
Chemistry... Mackenzie, Ph.D., D.Sc, 
Physics ... po ALBERT Grirritus, D. 
Mathematics Re E. H. Smart, M.A. 
A. B. Renpie, M.A., D.Sc. 
ogy 


I 
Zool H. W. Unruank, B.A., B.Sc. 
= y and Mineralogy... 


og Geo. F. Harris, F.G.S. 
} Gero. Patcuin, A.R.S.M. 


The Science Courses all include practical work in well-equi Labora- 
tories, and provide for the requirements of the UNIVERSITY of 
LONDON DEGREES. 

Instruction in Modern Languages—French, German, Spanish, Russian, 
Italian, Dutch. 

EVENING CLASSES are also held in Biology, Physiology, Practical 

metry, Machine Construction, Steam and Applied Mechanics, Building 
Construction, Land and Quantity Surveying, and Estimating. 
Courses for Conjoint Board, Dental and Pharmaceutical Exams. 
Further information on application to the PRINCIPAL. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 


(Near Moorgate Street and Liverpool Street Stations.) 
PrincipAL: SIDNEY HUMPHREYS, B.A., LL.B. 


FIFTY-FIFTH SESSION, 1902-3, 
EVENING CLASSES in ALL BRANCHES of SCIENCE 


at almost nominal fees. 


Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, PHYSIOLOGY, BOTANY, 
GEOLOGY, and all branches of PHYSICS. 


Special Classes for London University, Conjoint Board and 
other examinations, Classes are also held in all Commercial 
Subjects, in Languages, Literature and Art. All Classes are 
open to both sexes. Library, Reading and Coffee Rooms open 
to members. Numerous valuable prizes awarded annually, 


Prospectuses, and all other information, gratis on application. 
DAVID SAVAGE, Secretary. 


CLACTON COLLEGE, ESSEX. 


A SCHOOL FOR BOYS ON RATIONAL AND COMMON-SENSE 
METHODS. 


NEXT TERM, JANUARY 21. 


HEAD MASTER: 


HAROLD PICTON, B.Sc. (Lond,) 


(Gold, Silver and Research Medallist, University College). 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 
For particulars apply to R. C. T. EVANS, 


‘eathcote Science Laboratories, 
9 Heathcote Street, Gray's Inn Road, W.C. 


SCHOLASTIC.—Mathematical and Science 
Masters required :—(1) Science and Form Subjects, £120, non-res. 
(2) High Mathematics and Elementary Latin for Army work, £100 
(or more), resid (3) Chemistry and Mathematics, £80, resident, 
to commence. (4) Botany and Natural History, £95, rising to £110, 
non-res. (5) Graduate for Chemistry and Physics (Practl. and Theorl.), 
Mathematics, £120, non-res. (6) Chemistry and Elementary Science, 

tro, non-res. (7) Laboratory Assistant Technical Sehool —take 
charge of Chemical and Physical Apparatus—f£100, List of Appoint: 
ments sent on application.—Address, GrirFitus, SmirH, Powe t & 
Situ, Tutorial Agents (Estd. 1833), 34 Bedford Street, Strand, 


RHYSICAL or MECHANICAL INVESTI- 
GATION. Gentleman of recognised ability seeks engagement inde- 
pendently, or as working collaborator. mechanician and 
first, C. YounG, 7 Collison Road, Wandsworth, 
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ROYAL BELFAST ACADEMICAL 
INSTITUTION. 


The present Mathematical Head havi igned, on appointment , 
to the George Watson's College, Edinburgh, the Governors are prepared to TRADE BRAND 
MARK 


receive for the HEADMASTERSHIP of the MATHE- 


MATICAL DEPARTMENT. The salary is £300 per annum, and the 
candidate appointed must enter on his duties at the earliest possible AROTOGRAPAIC 
date. 


Applications, with statement of age and copies of testimonials, must be 


sent to the Secretary on or before Friday, 26th inst. © 
CHESHIRE COUNTY COUNCIL. AEMICALS 


Wanted for the Agricultural Schoo] at Holmes Chapel, a MASTER to 
give instruction in Chemistry and to undertake Analyses. Salary, £100 
r annum, with board and residence. Duties to commence about the 
middle of January, 1903. stating age, qualifications and 
cxpenensy. and accompanied by three recent testimonials, to be sent to 
P. Warp, Organising Secretary's Office, Crewe, not later than 
15. 


TYPE-WRITING . UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN. 
TIFIC MSS. (Classical Tripos, Intermediate Arts, a Se a 

al, thorough acquaintance with Modern Languages). 
Revision, Translation. Scale of charges on a on The a 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


LABORATORY ASSISTANT WANTED 


at the Northampton and County Technical School, Northampton, to 
commence work January 5. Must be able to take "charge of and set 
up Chemical and Physical Apparatus. Salary, £100 per annum — 
Soply once, with copies of testimonials, to the faaan! ASTER at the 


ADDEY AND STANHOPE SCHOOL, 


NEW CROSS ROAD, S.E. 
REQUIRED, early in February, a SCIENCE MASTER. Must be 


ilified h Math 
and tomanages of Boys ermal BURROUGHS WELLCOME & Coa. 
per annum, payable monthly.—Apply to the Heap MASTER. 
SNOW HILL BUILDINGS, LONDON, E.C. 
OIL-IMMERSION 2 or 3 m.m. Wanted, : 


Apo. Preferred ; a'so Immersion Conderser. ‘T.,” care of NATURE. 


Large and thoroughly reliable Stocks of BOTANICAL sorrel’ 


FOR CLASS-WORK, &c., &c.__ Fresh, or carefully preserv: | 
Fortnightly consignments of TROPICAL and other SPECIMENS. 
New Laboratories avilable for Research. Inspection invited. Prices REAGENTS & GHE 
moderate. Lists and further information gratis. 
AN INTERESTING XMAS GIFT. | For ANALYTICAL, MICROSCOPIC, BACTERIOLOGICAL and 


DARTON’S LATEST | PHOTOGRAPHIC PURPOSES, are the 


IMPROVED SELF-RECORDING | STANDARDS OF PURITY, RELIABILITY 
BAROGR AND GENERAL EXCELLENCE. 


To be had through the regular Trade Channels, or Wholesale 


FITTED WITH LEVER MOVEMENT, £6. 
Can be obtained through all Opticians, or of 


the Makers, from 
| Sr. son's STREET, E. MERCK, 16 Jewry St., LONDON, E.C 
trat tof Met 
/nstruments (including above) Post List of rh | Head Office and Works DARMSTADT, GERMANY. 


— MOST SIMPLE TO WORK. 
MOST PERFECT RESULTS. 


NEGATIVES CAN BE TAKEN WITH ANY PLATE CAMERA. 
COMPLETE OUTFITS 
FROM 25s. 


CAN ALSO BE WORKED UPON PAPER. 


Write for booklets, post free to readers of NATURE, or call and see 
the results amateurs have produced by our process. 


Passage, Red Lion St., Holborn, London, W.C. 


_ Manufacturers of Scientific Apparatus, co and Stands, cam | Sectors, Instruments for the Measurement of Light 
and Colour, Speed Determination, &c. 
Nore.—Gray’s Inn Passage is the Seccnd turning on the Right in Red Lion Street, coming from Holborn. 
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NOTICE. 


NATURE. 


Or THURSDAY Next, DECEMBER 18, WILL CONTAIN THE 


INDEX 


To Vo_tume LXVL., 
AND WILL cost ONE SHILLING. 


Advertisements intended for a — in this number 
should reach the Publishers at latest, TUESDAY, 
DECEMBER 16. 


OFFICE OF ‘ NATURE,” 
ST. MARTIN’S STREET, LONDON, W.C. 


Phoenix Assurance Co., Ltd. 


PHC:NIX FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTH SECURITY. 
BLHOCTRIO LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS, 

LOSSES PAID OVER £25,000,000. 


ESTABLISHED 1861. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 


lo DHPOSIT ACOOUNTS lo 
Jo repayable on demand. / 
The BIRKBECK ALMANACK, with full particulars, post free. 
C. A. RAVENSCROFT, Managing Director. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £27 7 0. 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 
See Mr. Hucues' PATENT COMBINATION LANTERN, 
&c. Miniature Triple Lantern constructed f for B. J. MaLpEn, Beas ; great 
success. New Lanterns for Class De- 
monstration. M cent Results. Docwra Triple, Prize Medals Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H . Gratran 
Guinness, &c. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6d., Marvellous value. Science Lecture Sets. Novelties 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
= Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
tage, 4d. Small Illustrated atalogue, too pages, free, sd. List of 
ooo Sls and 300 Lecture a Science Subjects, Views, &c., 64. ; 
C. HUGHES, Spsctauist, 
Brewster 8a ees Kinasteca, N. 


With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 


By R. DENISON PEDLEY, L.D.S. En Ed. 
Dental Surgeon to the Evelina H Hospital, Southwark. 


BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 


ELECTROLYTIC INTERRUPTER, 


FOR USE ON MAINS. 


The advantages of this form over others are :-— 


1. Absence of platinum, therefore 
saving vad expense. 
mplete control of current by 
simply valllas or lowering glass plug. 


A. C. COSSOR, 54 Farringdon Road, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Am Arcella, Actinosphari' 
Vertical, tal, Sent Fis fepbanocere, Meliera, and many 


‘ond Life. Post Free. Helix 
, &c., for purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 

Echinus; Ascidia, Salps 


THE DIRECTOR. 


SECOND-HAND 
MICROSCOPES AND TELESCOPES. 


HISTOLOGISTS’ MICROSCOPES, £2 15s. and upwards. 
MICROSCOPES, and upwards. 

the leading Makers, 

STUDENTS’ TELESCOPES, £2 15s. and £4 10s. the leading 
COOKE 6-inch EQUATORIAL and ¢ CL K, £120. 


Lists on application. Instruments Bought, Sold or Exchanged. 
A. CLARESON && 


co., 
28 BARTLETT’S BUILDINGS, HOLBORN CIRCUS, and 338 HIGH 
HOLBORN, LONDON. 


Makers. 


HARWVWEWY 


& PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 


OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 


of sulphur in spent oxide. § 
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G. BOWRON, 
57 EDGWARE ROAD, LONDON, W., 
has always on hand a large and varied stock of 


SECOND-HAND 
APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 

ied to the National Physical Laborat Aberdeen, Aberyst- 

Nottingham and Glasg: mony ;’ Bedford, 
Bradford, Clifton, Heriot Watt and Yorkehire Colleges ; and twenty 

other Scientific Institutions, Polytechnics, &e. 

Nature says : ‘‘ Teachers requiring efficient apparatus at a low 
lecture purposes, might consult the list with 


—_— List on application by mentioning NATURE. 


KERSHAW’S 


SCIENCE 
LANTERN 


(STROUD AN 
RENDALL’S) 


lete. in Travelling 
with safety 
B.T. or mixed jet and 
silvered prism to 
vertical system. This 


the result of about 10 years’ con iam auaienee of this mor of Lantern. 


Silvered Front Prism, 16/- extra. LIBER 
If with Injector Jet, 20/- ,, TRADE DISCOUNTS. 


Sole Maker and Patentee—A.. 
Scientific Instrument Maker, 
SPECIALITIES MANUFACTURED FOR THE TRADE. 


W. WILSON. 


VERNIER 
MICROSCOPE. 


Horizontal and Vertical Scales ; 
16 cm. in length. The microscope 
rotates on a horizontal axis, and 
can be clamped in any position. 
One power and one Eye-piece. 


With Scales reading to *1 mm. £6 [0 


” ” 7 0 
» 710 
” ‘OI 8 5 


1 BELMONT . STREET, CHALK FARM, N.W 


ww. G PVE & CO., 
GRANTA WORKS, MILL LANE, CAMBRIDGE. 
MAKERS OF ALL KINDS OF 


PHYSICAL, PHYSIOLOGICAL & OTHER 
SCIENTIFIC APPARATUS. 


Recording Clockwork Drunv 
arranged to work in any 
position. Large range of 
speeds. Price £5 10s. 
Other forms of Clockwork 
Drums, £3 3s. and 18s. 6d. 


WRITE FOR PAMPHLETS. 


Accurately Ruled Sectionad 

Paper in tenths of an inch 

and millimetres, from 1/- 
per quire. 


Professors, Science Teachers and 
others uiring substantially 
made reliable a atus at moder- 


ate prices should write, stati 
their wants ; we shall be gleaned 
to ‘quote you. 


LARGE STOCK. QUICK DELIVERY. 


SuippinG ORDERS FILLED WITH PROMPTITUDE. 


S wee “Work made to customers’ requirements 
pecial apparat req by 


INSPECTION INVITED. PRICE LISTS FREE. 


GAMBRELL BROS., 


Contractors to 
_His Majesty's Government, 


Durham House, 
23 North Side, 
Clapham Common, 
s.w. 


PROF. SCHWARTZ’S 
TABLE GALYANOMETER 


for proportional Scale 
Readings with Pointer 
and Mirror. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.,), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers ta? 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 


Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Cotalesve of Apparatus, with Price 
t of Chemicals, fres application. 


of sulphur in spent oxide. 


for 


WEST LONDON SCIENTIFIC 
APPARATUS CO., 
DEODAR ROAD, PUTNEY, 
LONDON, S.W. 


READING TELESCOPE FOR 
GALVANOMETER WORK, &c. 


Will focus from laehy to 24 inches. Cross 
wires to Good illumination and de- 
finition. age can be used in a horizontal or 
vertical position. Substantial stand of gunmeta? 
brass ; affect pert V- 
cradle for telescope capable of pointing, 
Tu direction. Thoroughly well made. 


Price £2. 
Ditto, but bey ‘rst class telescope, 
7s. 6d. 
Rack and telescope, tos. 
Manufacturers of ail of Physical and 


Address—“* APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


Chemical Apparatus. Price list post free 
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GOERZ- 
ANSCHUTZ 
FOLDING 
CAMERA 


IS THE MOST EFFICIENT 
“OF ALL PORTABLE 


HAND CAMERAS. 


For Plates, Flat Films or Day- 
light Loading Films, Dark Slides, 
Changing Boxes, or Roll Holders. 


FITTED WITH 


FOCAL PLANE SHUTTER, 


GOERZ DOUBLE 
ANASTIGMAT, 


THE FINEST OF MODERN LENSES. 
Obtainable of all gue 


Particulars Sree on application (if 
Taken in 1/ro00th second. “‘ Nature” be mentioned) to 


G. P GOERZ, Nos. 1 to 6, Holborn Circus, London, E.C. 


HANDSOME PRESENT. 


Cloth, 28s. Half Calf, 82s. 
With 23 Plates, and more than 800 Wood Engravings. 


THE MICROSCOPE 


and its 


REVELATIONS. 


By the late W. B. CARPENTER, C.B., M.D., LL.D., F.R.S. 
Eighth Edition, 
By the Rev. W. H. DALLINGER, LL.D., F.R.S. 


Knowledge.—“ Gives exposition of and e- 
garding the pe as a text-book to all micro. 
scopists.”’ 


Lonpon: 


J. & A. CHURCHILL, 7 Great MARLBOROUGH St. 


Small Crown 8vo, price 5s. 
Or In Two Parts. Fart 1.,2s.; Part I1., 4s. 


INTRODUCTION TO ALGEBRA. 


For the USE of SECONDARY SCHOOLS and TECRNICAL COLLEGES. 


By G. CHRYSTAL, M.A., LL.D., 
Professor of Mathematics in the University of Edinburgh. 
THIRD EDITION. 


“A book: mathematical teachers, have been looking for. It is simple but 
on modern lines, deals with theoretical points, and makes full use of the 
ow hic method, and, in short, 1: og the introduction needed to the 

essor's larger text-book.” — Bookman. 

me The most lucid, practical, and rational text-book of all the similar work 
with which I am acquainted.” — Daily Mail. 


A. & C. BLACK, Sono Sequarg, Lonpon, W. 


NEW SCIENTIFIC WORKS. 


IMPORTANT NEW WORK:—IN TWO VOLUMES. 


PHYSICO-CHEMICAL TABLES 


For the Use of Analysts, Physicists, Chemical Manufacturers, 
and Scientific Chemists. 
By JOHN CASTELL-EVANS, F.I.C., F.C.S., 


Superintendent of the Chemical Laboratories, and on 
Chemistry and Metallurgy at the Finsbury Technical College. 


JUST OUT, in large 8vo, strongly bound in half-morocco, 245. net. 


Vol. I. CHEMICAL ENGINEERING AND PHYSICAL CHEMISTRY. 


The Tables will be found invaluable to all engaged in research and ex: 
perimental investigation in Chemistry and Physics. The work comprises 
as far as possible the principal data in THermo-CuEmisTRY, ELectRo- 
Cuemistry, and the various branches of Cuemicat Puysics. Every 
possible care hen naan taken to ensure perfect accuracy, and to include the 
most recent resu 


Vol. Il. CHEMICAL PHYSICS, PURE AND ANALYTICAL 
CHEMISTRY. 


JUST OUT, in large 8vo, handsome cloth, with 4 Plates and several 
Illustrations, 16s. net. 


THE CHEMISTRY OF INDIA RUBBER. 


A Treatise on the Nature of India Rubber, its Chemical and 
Physical Examination, and the Determination and 
Valuation of India Rubber Substitutes. 

INCLUDING THE OUTLINES OF A THEORY ON VULCANISATION. 
By CARL OTTO WEBER, Ph.D., of Manchester. 

“A complete résumé of everything that is known on the subject.”— 
India Rubber Journal. 
JUST OUT, NINETEENTH ANNUAL ISSUE, handsome cloth, 


THE OFFICIAL YEAR-BOOK OF THE SCIENTIFIC AND 
LEARNED SOCIETIES OF GREAT BRITAIN & IRELAND. 


Comprising (together with other Official Information) LISTS 
-of the PAPERS read during the Session 1901-1902 before all 
the LEADING SOCIETIES throughout the Kingdom, 


LONDON: CHARLES GRIFFIN & CO., Lrp., 
Exeter Street, Strand. 


REYNOLDS & BRANSON, Lip. 


LABORATORY OUTFITTERS. 
Sole Authorized Makers of the 


SCIENCE LANTERN 


for Vertical and Horizontal Projection 
Slides and Apparatus. 


1902 UNIVERSAL MODEL (Patent). 
Packs in Case 21” x 8” x 12” 


A new Model introduced to meet requirements ‘of all demonstrators. 

Many novel advantages. Open front me e and adjustable table for tall 

apparatus. Prisms wey or plain. Selected optical parts. Suitable 
Arc, Lime Light, Acetylene, &c. 


Price equngiets, as illustrated, £9 9s. 
tg0r MODEL, as formerly advertised, and with one prism, £8. 


of and Chemical Apparatus, 350 pp. and 
vations, free to Principals, Teachers, &c. 


Special rect made to instructions in our own workshop. 


14 COMMERCIAL STREET, LEEDS. 
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IN THE PRESS.—READY SHORTLY. 


AND 
ELECTRO-THERAPEUTICS. 
JN this SOCIETY are combined the apvantaces of Applications Invited for same, Post Free on Publication: 
ARS. Mutual Assurance is Moderate Premiums. JUST OUT. 
pee so. moderate ages an IMPROVED PATTERN UNIVERSAL MERCURY JET INTERRUPTER. 
urance 3200 or 2250 may ge y secured A 
<a from the eet for — yearly nde which would elsewhere NODON’S PATENT ELECTRIC VALVE. 
micro. The most perfect and IDEALLY SIMPLE Rectifier. 
a system at once.safe and equitable, no share being given cudiinatty ‘see Induction Coils, Motors, Metal Arc Lamps, Accumu- 
Ss whose early death there is a oss. ators, &c., direct from “alternating current mains without any 
me Surplus at 1901 Investigation, 21,581,000. attendance or adjustment. 
— Ower 60 per ‘&. of the Members who died during 
the Septennium were entitled to Bomwuses which, mot- ELECTRIC HEATING APPARATUS 
writhstanding that the Premiums In Various Applications. 
do mot as a rule exceed the nom- Large Illustrated Catalogue is. 6d. Post Free. 
| profit rates of other Offices, were, on the erry wash on t ig aig -) 
average, equal to an addition of ower 50 per Nature says Describe. almost every 
LEGES cert. to the Original. Assurances. want, both for and or Laboratory 
Limited Payment ance, forming a 
e ' PENSION FOR ADVANCED ACE AND A PROVISION AT DEATH. and PROTECTED RHEOSTATS. 
gh. : ’ 3 Illustrated List Post Free on Application. 
PROSPECTUSES, with full information, sent on applicati THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 
De” See Commendatory Notice in NatuRE, January 30, page 304. 
er os Accumulated Funds exceed £12,000,000. Sole Agents for United Kingdom and its ‘Colonies for the celebrated 
ree Instruments of MAX KOHL in PHYSICS and CHEMISTRY. 
? Heap OrFice: 6 ST. ANDREW SQUARE, EDINBURGH. 
work LonpoNn OFFICE: 17 KING WILLIAM E.C. ISENTHAL & C O., 
West END BRANCH: 17 PALL MALL, S.W. 85 MORTIMER STREET, LONDON, W. 
Contractors ta the Admiralty, War, India, and Colonial Offices, &c. 


D., NEW PATTERN AWARDED 9 MEDALS AT THE PARIS EXHIBITION 1900. 


JALL SCIENTIFIC INSTRUMENT MAKER’ 


a C ALV ANOMETER WAR OFFICE, INDIA OFFICE, ADMIRALTY, 8c. 


WHOLESALE MANUFACTURER 
.FOR LOW RESISTANCE TESTING. oF 
ste Meteorological and Scientific Instruments 


- r P. nti vin OF EVERY DESCRIPTION, INCLUDING 
Accuracy limited only by that of the Standards | ] STANDARD THERMOMETERS of every KIND, 
employed. PUMPS BOTH FOR VACUUM & PRESSURE, 


Prime cost. Air Meters, Anemometers, Boiling Point dininiainin, 
Price instruments, Eudiometers eam an ater 
complete, with Circular Slide Wire and Keys, £14 4s. Gau Hydrometers, MICROSCOPES, Plane 
Tables. LARIMETERS, RANGE 


: FINDERS, SEXTANTS, Spectroscopes, Sphygmo- 
; (See Proceedings of Inst. of E.E., Vol. XXX., No. 151, meters, Sunsh Recorders, THEODOLITES, Wind 

rators. &c., &c., &c. 

9%.) Catalogues Post Free. (State which required.) 


ANY KIND OF SCIENTIFIC INSTRUMENT 
‘ MADE TO ORDER. 

58. NALDER BROS. & CO., Prompt Attention to all Orders and Inquiries. 

oot 12 CARTERET STREET, QUEEN ANNE’S GATE, pe Exceptional Terms to Colleges, Institutions, &c. 


Op. Quotations submitted for Roheestery Outfits or Single 
WESTMINSTER, LONDON, S.W. Instrumen 
THERMOMETERS FOR STUDENT. WORK A SPECIALITY. 
DS. (Late 16 Rep Lion Street, CLERKENWELL.) 
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MACMILLAN, & CO”S NEW BOOKS. 


MR. SAVAGE LANDOR’S TRAVELS IN PERSIA. 


ACROSS COVETED LANDS: 


OR, A JOURNEY FROM FLUSHING (HOLLAND) TO CAIAUTIA OVERLAND. 


With 175 Illustrations, Diagrams, Plans and Maps by Author. In 2 vols. 8vo 


JENA GLASS AND ITS SCIENTIFIC AND INDUSTRIAL 


APPLICATIONS. By Dr. H. HOVESTADT. Translated and Edited by J. D. EVERETT, M.A., F.R.S., and 
ALICE A. 8vo. 155. net. 
PREFACE BY THE RT. HON. JAMES 


DEMOCRACY AND THE ORGANIZATION OF POLITICAL 


angie By M. OSTROGORSKI. Translated from the French by FREDERICK CLARKE, M.A. In 2 vols. 
vO. 255. net. 
VOLUME II. NOW READY. 


TEXT-BOOK OF PALAEONTOLOGY. 


= KARL A. von ZITTEL, Professor of Geology and Palzontology in the University of Munich. Translated and 
ited by CHARLES R. EASTMAN, Ph_D., in al of Vertebrate Palzontology in the Museum of Comparative Zoology 
at Harvard College, Cambridge, Mass. ENGLISH EDITION revised and enlarged by the Author and Editor in 
collaboration with the following specialists: FISHES, A. S. WOODWARD; AMPHIBIA, E. C. CASE ;-REPTILIA, 
} B. HATCHER, H. F. OSBORN, S. W. WILLISTON ; AVES, F. A a Vol. II. With 373 Woodeuts. 


MINERALOGY. ‘AN INTRODUCTION TO THE SCIENTIFIC 


STUDY OF MINERALS. By Professor HENRY A. MIERS, D.Sc., M.A., F.R.S. With two Coloured Plates 
and 716 Illustrations in the Text. = oon net. 
EDITION NOW READY. 


ELEMENTARY APPLIED MECHANICS. 


By T. ALEXANDER, C.E., M.Inst.C.E.1., M.A.I., Professor of Engineering, Trinity College, Dublin, and 
A. W. THOMSON, D.Sc., Professor of Engineering, College of Science, Poona. With numerous diagrams and a 
‘series of graduated examples carefully worked out. Second Edition. 8vo. 21s. 
CAMBRIDGE REVIEW.—“ Important new matter has been added, and the old has been rearranged. The student who 
works through the 318 problems which are given at the ends of the chapters will have a very complete knowledge of the statics of 
structures.” 


APPLIED MECHANICS FOR BEGINNERS. 


By J. DUNCAN, Wh.Ex., A.M.1.M.E., Head of the Department of Civil and Mechanical Engineering at the 
Municipal Technical Institute, West Ham. Globe 8vo. 25. 6d. 
ROVAL COLLEGE OF SCIENCE MAGAZ/INE.—“ Another admirable addition to an admirable series... . To 
students of either practical or elementary theoretical applied mechanics and to science teachers, especially those who have already, 
or are about to fit RB a mechanical laboratory, we can, without hesitation, recommend this little work.” 


AN. INTRODUCTION TO CELESTIAL MECHANICS. 


y F. R. MOULTON, Ph.D., Instructor in Astronomy in the University of Chicago. 8vo. 145. nets 


GEOMETRICAL DRAWING AND DESIGN. 


By J. HUMPHREY SPANTON. aren to the Requirements of the Board of Education. Globe 8vo, 25, 6d. 


DICTIONARY OF PHILOSOPHY AND PSYCHOLOGY. 


Written by many Hands and Edited by Professor JAMES MARK BALDWIN, Ph.D., Hon. D.Sc.,} Kc. 
With Illustrations and Extensive Bibliographies. In Three Vols. Volume II. 8vo. 21s. net. wr 
Previously published. Vol. I. 8vo. 215, net. 
DAILY NEWS.—“ This dictionary . . . is certainly indispensible to all who would possess in an accurate and compendious 
form, and by the best authorities, knowledge of the most recent phases of philosophy and developments of science. The articles 
are very good indeed, admirable summaries of the subjects with which they deal. . This truly splendid volume.” 


BIOLOGICAL LABORATORY METHODS. 


SECOND EDITION OF VOLUME-III. NOW READY. 
COTTON SPINNING. By WILLIAM SCOTT TAGGART, M.I.Mech.E. Vol. III. 
Including Theory of Spinning.—Mechanism and Working of the Mule.—The 
Ring Spinning Frame.—Bobbin Winding Frame.—Doubling.—Yarn Preparing Machine.—Mill Planning.— Humidity. 
—Useful Information.—Appendix.—Index. Illustrated. 10s. net. 


Also ‘published : — I. Including all processes up to the end of Carding. Illustrated. gape en 45. net. 
Vol. II. Including the processes up to the end of Fly-Frames. _IIlust 


ASHORT INTRODUCTION TO GRAPHICAL ALGEBRA. 


By H. S. HALL, M.A, Globe 8vo. Sewed, 6d. 
MACMILLAN AND CO., LIMITED, LONDON. 
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WORLD TRAVEL 


ganised by HENRY S. LUNN, M.D., F.R.G.S., 
w. HOLDSWORTH LUNN, and CONNOP. F. S. PEROWNE. 


WINTER CRUISES TO PALESTINE AND ECYPT 


On the S.Y. ARGONA OT, tonnage 3273, h.p. 4000, 
Electric light. First-class cuisine. 
SAILING AS FOLLOWS :— 
January 29th to February 25th.—From Marseilles to Pirzus 
thens), Jaffa (for Jens Jerusalem), Alexandria (for Cairo), Naples, 
~—— —A Twenty-Six Days’ Cruise for Twenty Guineas 
and upwards. Return Ticket London—Marseilles included. 


£10 Mp £11 1is., £13 13s., and £14 14s. Tours to Rome, vié 
Goth or the Mont Cenis, with Extensions to Naples, 
Sano Venice, Perugia, the Italian Lakes, 


£10 10s. Swiss Skating and Tobogganing Parties. 
Full particulars from THE SECRETARY, 5 Endsleigh 
Gardens, London, N.W. 
ORIENT COMPANY’S PLEASURE 
CRUISES 


By their Steamships CUZCO and ORIENT, 
From LONDON 
for MOROCCO, BALEARIC ISLES, SOUTH OF FRANCE, 


SICILY, CRETE, CYPRUS, SYRIA, PALESTINE, EGYPT, 


26TH FEBRUARY To 22ND APRIL. 


For PORTUGAL, SPAIN, SOUTH OF FRANCE, GREECE, 
CON STANTINOPLE, &ce. 


14TH MARCH To 27TH APRIL. 
Passengers travelling overland to Villefranche can leave London 
‘respectively on the 6th and asth 


Fares from 50 to 90 Guineas, 


GREEN & CO. Head Office: Fenchurch 
nagers | 4 NDERSON, ANDERSON & Avenue, London, E.C. 


For passage apply to the latter firm at 5 Fenchurch Avenue, E.C., or to 
the West End Branch Office, 16 Cockspur Street, S.W. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


‘MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 


Precious Stones, yo Rare Cases, Glass 
, Cabine' 
‘Top Boxes, Geological ‘Savant, Card Braye Lantern 
ALL LISTS FREE OF 
JAMES R. GREGORY & CO. 
MINERALOGISTS, &c., 

To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores ;— 


KELSO PLACE, STANFORD RD., KENSINGTON, W. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 
Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 


NEW SYSTEMATIC COLLECTION OF 


335 ROCKS AND THIN SECTIONS, 


according to H. Reqnusnea, “ Elemente der Gesteinslehre.” 
I. Aufl, Stuttgart, 1901. 

This collection, A, a. of the former one of 250 rocks and thin 
sections ; but there are some changes of importance : firstly, 4 great number 
of new and interesti ‘ypes of socks have been « ded or exchanged 
for others ; as tl rG ’ are not only a 
treatise on roeks the sedimentary and the 
crystalline schists, this collection also contains the most important 
types of these families of rocks. Great care has been taken to select only 
such rocks which clearly show all the characteristics of the type. 
9 Se we have also selected out of this collection two smaller ones, 

and C, of 250 and 165 sp 


The prices are as follaws: 
A. 335 specimens of rocks . ove ovo - £19 © © 
335 thin sections, in elegant case. 
B. 250 specimens of rocks . Io 
250 thin sections, in elegant case ove ove « £15 10 0 
C. 165 specimens of rocks .. = ° 


165 thin sections, in elegant case 
In the same ap as before, to each collection will be ‘added a printed 
description (about 140 pages) of the macroscopical and | 
features of each work, containing also a description of the petrographi 
microscope for the use of students. 


COLLECTIONS OF MINERALS, FOSSILS, METEORITES, 
PURCHASED FOR CASH OR EXCHANGED. 

Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


WATKINS & DONCASTER, 


NATURALISTS, 

AND MANUFACTURERS OF 
CABINETS AND APPARATUS 
FOR EnTouOLOGY BIRDS’ EG@S AND SKINS, AND ALL 

ANCHES OF NATURAL HISTORY. 


SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp.) Post _ on application. 
Excellence and Supertertt Cabinets and 
Apparat references are _ permit distinguished 
ns, seums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied, 


36 STRAND, LONVON, W.C. 
(Five Doors from Charing Cross.) 
COLLECTIONS OF 
MINERALS, ROCKS or FOSSILS 
to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 


50 Specimens in Box, 12/6 ; 100 do., 21/=; 200 do., 42/= 
A large Stock of Minerais, A ope h Fossils and Microscopic Objects 
tion. 
CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card Boxes, &c., 


&c., always in st 


THOMAS D. RUSSELL, 


Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


78 NEWGATE STREET, LONDON, ‘E.C. 


NOTICE.—Advertisements and business letters for 


Communications to the Editor. The telegraphic address of NATURE is “ PHusiIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 
& 


s. @, 
To ALL PLACES ABROAD :— 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 


NATURE should be addressed to the Publishers; Editorial 


CHARGES FOR 


*Three Lines in Column ........0 2 
Per Line after. . . 


One Sixteenth Page ...:.... 

One Eighth Page, or Quarter Column . .0 18 

ter Page, or Halfa Column. . . . . 1 15 
alfa Page, ora Column. ...... 


-3 5 
* The first line being in heavy type is charged for as Two Lines, | 
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ATWOOD . MACHINE (Patent). | 
OUR ORIGINAL PATTERN GREATLY IMPROVED. 


New Release (Patent), Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weighits. This 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 


PRICE COMPLETE £4 15s. NET. 
PHILIP HARRIS & CO., Lim., BIRMINGHAM and DUBLIN. 


MICROSCOPIC OBJECTS. NEW ITEMS in 
NEW AND INTERESTING. WATSON’S RECENTLY ISSUED 


Malarial Parasite in Capillaries of Brain . 4 | Cores OF MICROSCOPES. 


Section of Flexible Sandstone, an entirely new and brilliant object (a6rH Epirion, 152 PAGES.) 


d. 
for the Polarisco; os 6 
Karyokinesis in Root of Water Lily. Very fine ove 3. “od. = 2 | NEW HOLOSCOPIC SUB-STAGE CONDENSERS. 
Group of Polycystine opaque. ” Beautiful Slide for Exhibition ... 1 6 THE MACRO. ILL® for illuminating large objects when 
6 
6 


Young Amphioxus entire 
Diatomaceous oundings S.W. of Australia from Cruise of > = 


hotographing with rere Holostigmat or other low-power Lenses. 
rosera Rotundifolia, with captured Insects... - THE MALES-WATSON TWO-SPEED FINE ADJUST- 
Honey Bes. ‘Quite MENT. Ingenious, gives great range of speed. Very efficient. 
Anatomy of Honey Bee complete on one Slide 6 NEW MICROSCOPES for: Students, Metallurgy, Travellers 
EXHIBITION SLIDES, a fine assortment of arranged lat a groups, and Museums. ' 
very beautiful objects for Spot Lens, from 6s. 6d. to 155. ‘wicro. LAMPS for Electricity and Gas. 
Are you a Subscriber to WATSON & SONS’ CIRCULATING Materials for Nature Teaching, &c:, and ermrytiing of the most up-to-date 
MICROSCOPIC OBJECTS? 240 Slides for 21s. description. 
Complete Catalogue of Microscopic Objects on application Dept. 3. ; The above Catalogue sent post free on application Deft. 2. 


Ww. icians to H.M. Government, 313 High Holborn, London, W.C. 
AD, EDINBURGH, and 78 SWANSTON St, MELBOURNE, AUSTRALIA. 


CROSSLEY ’S GaAs ENGINES. 
GREAT REDUCTION 
RECENTLY 


IN GAS 
REMODELLED. CONSUMED. 


Represents J type in Oil or 
Gas, giving about 
14 effective horse power.) 


Crossley’s Portable Oil Engine 
received the FIRST ZE 
at the Royal Agricultural 
Show, Cardiff, June, 1901. 


Immediate delivery for Stock 
Sizes of Engines. 


ENGINES DELIVERED.—Up to 
the end of 1901, 42,873 engines 
have been delivered, representing 
695,969 B.HP. 


CROSSLEFT BROS., 1-TD., OCOPENSHAW, MANCHESTER. 


DALLMEYER’S 


IMPROVED 


PRISMATIC 
BINOCULARS. 


THE “SERVICE.” 
WILL NOT GET OUT of ADJUSTMENT, 
BASY TO CLEAN. 
EASY TO HANDLE. 
LIGHTEST GLASS MADE, 


Powers 4, 6, 8 Yo. 12. 


J. H. DALLMEYER, LTD., 
25 NEWMAN 8T., LONDON, W. 


Printed by Ricnarp Cray anp Soxs, Lixiren, at 7 & 8 Brend Street Hi, Queen Victoria Street, in the City of London, and published by Macwtrian 
anpCo.. Limitrp, at $1. Martin's Street, London, W.C., and THe Lan Comvany, 66 Fifth Avenue, New York. —Tuurspay, Decemer 11, 1902 
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GENERAL LIBRARY, 
UNIV. OF MICH, 


DEC 81 1902 


A WEEKLY. ILLUSTRATED JOURNAL OF SCIENCE, 


“© To the solid ground 
Of Nature trusts the mind which byilds sor aye. “—Wouvswoxrn, 
INDEX NUMBER. 


No. 1729, VOL. 67] 


‘PRICE ONE -SHILLING. 


Registered as a Newspaper at the General Post Office.) — 


THURSDAY, DECEMBER: 18, 1902. 


*. All Rights are Reserved. 


“ NEWTONIAN” CHEAP ELECTRIC 
‘LANTERN. 


NEW IRON-BODY LANTERN, with brass front, fitted on 

mahogany ‘board, 4-in. double Condenser, best fullsize achro- 

matic F ront Lens, and * sper m Hand- Feed Arc Lamp. 
Complete in Case O 10s. 


NEWT O N co., 
OPTICIANS, &ec., TO HIS MAJESTY THE KING, 
3 FLEET STREET, LONDON. 


THE HGH 


Steinheil Orthostigmat 


FULL CATALOGUES FREE 


FROM THE MANUFACTURERS. 


R. & J. BECK, LTD., 


68. CORNEILL, LONDON, 


SPECTROSCOPES, 
POLARISCOPES, 
SACCHARIMETERS. 
APPARATUS AND OBJECTS FOR 


POLARISED LIGHT 
DIFFRACTION. 


JOHN J. GRIFFIN SONS, 
20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, 
LONDON, W.C. 


NEGRETTI & ZAMBRA’S 


TRAVELLERS SCIENTIFIC COMPANION. 


Consisting of Aneroid Barometer with Altitude Scale, Compass with 
Luminous Dial for Night Marching, and Thermometer for Air Temperatures 
(or a Clinical Thermometer may be substituted). 


PRICE £4 10s. to £7 10s. 
Can also be had Mounted in Gold and Silver Cases. 
Very SUITABLE FOR A CHRISTMAS PRESENT. 
** Special” Illustrated Price List of Instruments. gettable for 
Presents, free by Post to all parts of the World 
NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 
Brancues—45 CORNHILL; 122 REGENT STREET. 
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NOTICE. 


In consequence of the CHRISTMAS HOLIDAYS, 


NATURE 


Of NEXT WEEK will be published at 2.30 p.m. on 
WEDNESDAY, December 24, instead of on THURSDAY, 
December 25. 


Advertisements intended for insertion in this number must 
reach the Publishers by, at latest, the morning of TuEspay, 


December 23. 


OFFICE OF ‘ NATURE,” 
ST. MARTIN’S STREET, LONDON, W.C. 


CHRISTMAS LECTURES. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


Proressor H. S. HELE-SHAW, LL.D., F.R.S., will, on turday, 
December 27, at 3 o'clock, begin a Course of Six Experimentai Lectures 
(adapted to a Juvenile Auditory) on ‘ Locomotion : on the Earth ; through 
the Water; in the Air.” Subscription (for Non-Members) to this Course, 
One Guinea (Children under sixteen, Half-a-Guinea); toall the Courses in 
the Season, Two Guineas. 

Tickets may be obtained at the Institution. 


CLACTON COLLEGE, ESSEX. 


A SCHOOL FOR BOYS ON RATIONAL AND COMMON-SENSE 
METHODS. 


NEXT TERM, JANUARY 21. 


HEAD MASTER: 


HAROLD PICTON, B.Sc. (Lond.) 


(Gold, Silver and Research Medallist, University College). 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNDER THE AusPicEes OF His MajEsty’s GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 
{IN CONNECTION WITH THE HOsPITALS OF THE SEAMEN’S 
HosPITAL Society.) 


The next SESSION commences on Thursday, January 15, 1903. For 
Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Esq., Seamen's Hospital, Greenwich, 


Prelim. Sci., Inter. and Final B.Sc. 


AND ALL SCIENCE AND MEDICAL EXAMS. 


PRACTICAL AND THEORETICAL TUITION in 
BOTANY, CHEMISTRY, PHARMACOLOGY & THERAPEUTICS. 


Especial Course of Instruction in THERAPEUTICS, PHARMA- 
a and MICROSCOPY for INSTITUTE OF CHEMISTRY 


Freperick Davis, 49 and 51 Imperial Buildings, Ludgate Circus, E.C. 


PRACTICAL AND THEORETICAL TUITION 


In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction, 
“ R. C. T. Evans, B.Sc.(London), 
Director of the 
Heatucore Science LABorarorigs, 
9 Heathcote Street, Gray's Inn Road, W.C. 


SITUATION WANTED. — Specimen 


Mounting, Herbarium, Diagram and Microscopical Work. Knowledge 
of Botany and Drugs; 14 years’ experience.—Rosinson, 39 Lindley 
Street, York. 


DR. LEE’S READERSHIP IN 
CHEMISTRY, OXFORD. 


The Electors to this Readership will proceed to an election in January, 
1903. 
"Candidates are desired to send in their names, with any statements or 
testimonials that they may think it desirable to submit, so as to reach the 
REGISTRAR not later than January 1. 1903. Not less than eight copies 
should be sent. 

The Reader will have the status of a Professor in the University of 
Oxford, and will be an Official Student of Christ Church, and tutorial a 
well as professorial duties will be required of him. The Salary will be £700 

r annum. For further information as to duties, &c., application should 
be — to the ReGcisTRAR OF THE University, Clarendon Buildings, 

xford. 


COUNTY BOROUGH OF WEST HAM. 

Applications are invited for the following APPOINTMENTS on the 
Teaching Staff of the Municipal Technical Institute :— 

LECTURER IN MATHEMATICS; £150 per annum. 
rising to £200. 

DEMONSTRATOR IN ELECTRICAL ENGINEERING; £12 
per annum, rising to £150. 

Candidates must have read the Circular issued, giving full particulars of 
the duties of the post; this can be obtained by sending a fully addressed 
foolscap envelope to the Principal, Municipal Technical Institute, Romford 
Road, West Ham, E., before December 24, 1g02. 

By Order of the Council, 
FRED. E. HILLEARY, Town Clerk. 

Town Hall, West Ham, E., December 7, 1902. 


WANTED, a CHEMIST to undertake 


Research Work in connection with Explosives. Salaries commencing 
at £100 to £150 per annam. Prospects good, but dependant on 
ability. 


WANTED also, a CHEMICAL CLERK to 


act as Storekeeper and keep Library and Laboratory Fittings in good 
order, and also to supervise the cleaning. He should havea fair know- 
ledge of Glass-blowing, and be able to set up apparatus. State age and 
salary required. 

. Reply in both cases, stating qualifications and enclosing copies of 
testimonials, to the Head Chemist, Experi i Establish , Royal 
Arsenal, Woolwich. 


HARTLEY UNIVERSITY COLLEGE, 
SOUTHAMPTON. 


Principal ... S. W. RicHarpson, D.Sc. (Lond.). 
DEPARTMENTS of MECHANICAL, CIVIL and ELECTRICAL 
ENGINEERING. 

NEXT TERM COMMENCES ON JANUARY 7, 1903. 

The full courses extend over three years, and are arranged to meet the 
requirements of Students preparing for the B.Sc. (Engineering) Degree of 
the London University, the Examinations of the Institution of Civil 
Engineers and of the Surveyors Institute, &c. 

For further particulars apply to the RecisTRar. 


ROYAL BELFAST ACADEMICAL 
INSTITUTION. 


The present Mathematical Headmaster having resigned, on appointment 
to the George Watson's College, Edinburgh, the Governors are prepared to 
receive applications forthe HEADMASTERSHIP of the MATHE- 
MATICAL DEPARTMENT. The salary is £300 per annum, and the 
candidate appointed must enter on his duties at the earliest possible 
date. 

Applications, with statement of age and copies of testimonials, must be 
sent to the Secretary on or before Friday, 26th inst. 


WANDSWORTH TECHNICAL 
INSTITUTE. 


LABORATORY ASSISTANT and DEMONSTRATOR required for 
PHYSICS and CHEMISTRY. Salary, one guinea per week (£54 12s. 
per annum). Help given for B.Sc. work.—Apply at once to the Principat. 


SCHOLASTIC.—-Graduate Required for 
London Coaching Establishment. Subjects: MATHEMATICS and 
SCIENCE or MODERN LANGUAGES. Salary, £150 to £200, 
non-resident. Also MATHEMATICAL MASTER required, Oxford 
or Cambridge Graduate preferred, £150 about, Non-resident. Several 
other vacancies in County and other Schools. 

Address, Grirritus, Powe it & Smitn, Tutorial Agents (Estd. 
1833), 34 Bedford Street, Strand. 


ADDEY AND STANHOPE SCHOOL, 
NEW CROSS ROAD, S.E. 

REQUIRED, early in my a SCIENCE MASTER. Must be 
qualified t8 teach Mathematics, Physics and Chemistry. Laboratory ex- 
perience and ability to manage a Class of 40 Boys essential. Salary, £120 
per annum, payable monthly.—Apply to the Heap Master. 


For other Advertisements similar in character to the foregoing, 
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BARGAINS IN SCIENTIFIC BOOKS. 


SOWERBY (J. G.), ROOKS AND THEIR 
NEIGHBOURS. By J. G. Sowerby. illustrations by the Author. 
Royal 8vo, cloth. (Pub. 6s. net.) 1s. 4a. 


“Rooks and their Neighbours’ isa prettily-illustrated volume of pleasant 
sossip about Rooks by a writer who, while making no pretence to be 
scientific, has kept his eyes open, and has observed with care and 
sympathy the manners and customs of his rookery.”"—7he Times. 

* Mr. Sowerby is obviously a careful and patient observer, and has a 
pleasantly humorous way of recording his impressions.”—Z. and 
Vater. 

‘* Mr. Sowerby knows his rooks. He has watched them day and night, 
and summer and winter. ... The volume will yield, along with much 
amusement, not a little information. It is d throughout, and with 
good taste, with the author's pleasant wit.”— The Scotsman. 


HATSCHEK (B.), INTRODUCTION TO 


THE STUDY OF THE AMPHIOXUS. Edited by James Tuckey, 
M.A., Lecturer in the University of Durham, illustrated. Crown 8vo, 
cloth. (Pub. 6s.) is. 4d. 


NEWTON (ALFRED, M.A., F.R.S.), DIC- 
TIONARY OF BIRDS. An Encyclopedia of Ornithology. By 
A. Newton, assisted by H. Gadow, F.R.S., with Contributions from 
Richard Lydekker, B.A., C. S. Roy, M.A., and R. W. Shufeldt. With 
xe ae and map. 8vo, cloth, 1232 pp. (Pub. 16s. net.) 
‘* A work of which it would be difficult to speak too highly.”—Annals of 
Natural History. 
‘*4 work which is truly al."—A th 
“* May be correctly characterised as altogether the best book about birds 
that has ever been written in English or any other language.” —Science. 
‘As it stands, it is the most comprehensive review of the subject of 
ornithology extant, and in it will be found a concise summary of most of 
the important works of ornithology from the earliest times.” —Wature. 
‘The appearance of a general work on birds by an ornithologist of the 
long experience of Professor Newton may well be regarded as marking an’ 
epoch in the science of which it treats." —Natural Science. 


Post free in the United Kingdom. 


H. J. GLAISHER, New and Remainder Bookseller, 
57 WiGMoRE STREET, LoNDoN, W. 
O@ Catalogues post free on application. 


BROWNING’S 
SPECTROSCOPES. 


THE MINIATURE SPECTROSCOPE. 


_ This Instrument will show many of Fraunhofer’s lines, the bright 
lines of the metals and gases, and the absorption bands in coloured gases, 
crystals, or liquids. 

rice, with Plain Slit 

” »» Adjustable Slit, &c., in Morocco Case ... £1 14s. Od. 

»» . Achromatic Case... £2 Os. Od. 

an omparison Prism, in 


RAINBAND SPECTROSCOPE (Grace’s). 
Mr. JOHN BROWNING begs to draw attention to the advantages 


of this very powerful; portable, and efficient Instrument, which is spe- 
cially amen | for pzedicting coming rain. It is provided with a rack 
motion focussing arrangement, and it is applicable to every purpose for 
which a Direct Vision Spectroscope can be used 

Price, in Morocco Leather Case ... £3 8s. 6d, 


STUDENT'S SPECYROSCOPES, £7, £8 16s., and £15. 
Illustrated Catalogue of Spectroscopes and Spectrometers Post Free. 


NOTE NEW ADDRESS— 
JOHN BROWNING, 
78 (Late 63) STRAND, LONDON. 


Pye’s Patent Resistance Coils. Price £4 10s. 
Write for Special Pamphlet. 


ww. G PYE & Co.., GRANTA WORKS, MILL LANE, CAMBRIDGE. 


MAKERS OF ALL KINDS OF PHYSICAL, PHYSIOLOGICAL 
AND OTHER SCIENTIFIC APPARATUS. 


Accurately Ruled Sectional Paper in tenths of an 
inch and millimetres, from 1/- per quire. 


Professors, Science Teachers and others requiring substantially made 
reliable apparatus at moderate prices should write, stating their wants ; 
we shall be pleased to quote you. 


LARGE STOCK. 
QUICK DELIVERY. 
SHIPPING ORDERS FILLED WITH PROMPTITUDE. 


Special apparatus for Research Work made to customers’ requirements 
sa by experienced workmen. 


INSPECTION INVITED. PRICE LISTS FREE. 


4 


SANGER SHEPHERD PROCESS. 


MOST SIMPLE TO WORK. 
MOST PERFECT RESULTS. 


NEGATIVES CAN BE TAKEN WITH ANY PLATE CAMERA. 


COMPLETE OUTFITS 
FROM 25s. 


CAN ALSO BE WORKED UPON PAPER. 
Write for booklets, post free to readers of NATURE, or call and see 


the results amateurs have produced by our process. 


SANGER SHEPHERD & GO., 
a5 Passage, Red Lion St., Holborn, London, W.C. 


Manufacturers of Scientific Apparatus, Cameras and Stands, Rotating Sectors, Instruments for the Measurement of Light 
and Colour, Speed Determination, &c: 


Norz.—Gray’s Inn Passage is the Second turning on the Right in Red Lion Street, coming from Holborn. 
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HARTLEY UNIVERSITY COLLEGE, 


SOUTHAMPTON. 
The Principal of the College (Dr. S. W. RicHarpson) is desirous of 


meeting with a gentleman willing to assist him in Research Work for an 
honorarium of £75 per annum. 


PHYSICAL or MECHANICAL INVES- 


TIGATION.—Gentleman of recognised ability with large ex rience 
desires engagement. Would travel or go abroad. Good Mechanician 
and Photographer.—C. Youna, 7 Collison Road, asoat S.W. 


GRADUATE IN SCIENCE (Honours, 


London University), Author and Experienced in Organisation, desires 
Secretaryship or Literary Post. Address “‘ B.Sc.,” care of Messrs. 


Deacon's, Leadenhall Street, E.C. 
SUNNY HILL GIRLS’ SCHOOL, 


BRUTON, SOMERSET. 


WANTED in January, well-qualified ASSISTANT MISTRESS to 
teach Science and Mathematics. Salary, £60 to £70, resident. 
Apply, with full particulars, to Head adn 


LABORATORY ASSISTANT WANTED 


at the epee oy and County Technical School, Northampton, to 
commence work January 5. Must be able to take "charge of and set 
up Chemical and Physical Apparatus. Salary, £100 per annum.— 
ow, at once, with copies of testimonials, to the Heap ASTER at the 
choo 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). enh, 
Revision, Translation. Scale of charges on a eetee. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, Ww.c. 


For other Advertisements similar in character to the foregoing, 
see page vi. 


THE CAVES AND CAVE-DWELLERS 
OF CENTRAL FRANCE; WITH THEIR IMPLEMENTS 
OF STONE AND BONE (E. Lartet and H. Christy's ‘“ Reliquiz 
Aquitanice "), edited by T. Rupert Jonags, F.R.S., comprising 27 
Memoirs, contributed by the above-mentioned and others ; 506 pages 
87 Plates, 2" Maps, and 132 Wood Engravings, 1865-75. Cloth. Reduced 
ee » ILLIAMS AND NorGATeE, Henrietta Street, London, 


SEND FOR DETAILS OF OUR 


MIGRO-SLIDE LENDING DEPT. 


Covering every Branch of Natural Science. 
SuBSCRIPTION . £1 1s. 
for 240 Slides : over 2000 Boxes have been circulated. 


SECOND-HAND TELESCOPES. 
6}-inch Object Glass by Equatorial Mount and 


ck 
7}-inch Object Glass by GRUBE, Mount and Clock, 


C. BAKER, 244 HIGH “HOLBORN, LONDON. 


FIVE NEW PATENT IMPROVEMENTS IN 


DRAWING INSTRUMENTS. 
EXPLANATION FREE ON APPLICATION. 


METRIC RULES & SCALES A SPECIALITY. 


ASTON & MANDER, 
61 OLD COMPTON STREET, SOHO, LONDON, WwW. 
THE TRADE SUPPLIED. Send for Wholesale Trade Price List. 


JUST PUBLISHED. 
PRICE List 


ENTOMOLOGIGAL APPARATUS, EUROPEAN 
BUTTERFLIES AND MOTHS, BEETLES, &c. 


SENT FREE APPLICATION. 


HEYNE BROS., 


110 STRAND, LONDON, W.C. 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS BEARERS. 
RETORTS, TEST TUBES, T BING 
FOR. EXPLOSIO FURNACES, 
COMPOUND TUBING (D.R.P.) 
Resisting in a high degree sudden 
changes of temperature and the 
action of corrosive chemicals. 


Combustion Tubing for Elemen- 

SCHOTT & GEN. Glassworks, Jena (GERMANY). 
The Jena Glasses are, in the a es on sale “> the following firms : 


irmingham, anches 
F. E. BECKER & CO. FREDK. MUACKSON Co., 
14 Cross Street. 


(w. and J. George, Ltd., Successors), 
159 and 160 Great Charles Street. JAMES WOOLLEY, SONS & 


PHILIP BARRIS & Co., Ltd., 
BAIRD & LOCK, 14 Cross 


mund Street. 
| Street, Hatton Garden, E. 
(W. and J. George, Ltd., Successors), | wr. F. E. BECKER & Co. 
182 Great Brunswick Street. ie. J. George, 
| 33 to 37 Hatton Wall, Hatton 
PHILIP HARRIS & Co., Ltd., | Garden, E.C 
179 Great Brunswick Street. =|» GALLENKAMP & Co., Ltd., 
Glasgow, } s and 20 Sun Street, Finsbury, 
F. BECKER co. 
Ltd., Successors), | JOHN J. GRIFFIN & SONS, 
Renfrew Street. | 20-26 Sardinia Street, 
Leeds. Lincoln's Inn Fields, W.C. 
REYNOLDS & BRANSON, Ltd., | TOWNSON & MERCER, 
14 Commercial Street. | 34 Camomile Street, E.C. 


TRADE MARK. 


Du n. 
F. E. BECKER & CO. 


(W. an 


A RELIABLE ImpROVED ForM (AS FIGURED) OF 


H:S APPARATUS 
(PRODUCING BOTH GAS & SOLUTION). 


Which will last for many months in 
constant use without renewals or 


cleaning (descriptive Pamphlet sent on 
application), can be obtained from 


4 CROSS STREET, 
RINSBURY PAVEMENT,” E.C. 


MANUFACTURERS AND OF 
CHEMICAL APPARATUS AND Pure CHEMICALS 


Special Cheap Porcelain 
Basins, Stoppered Bottles, 
Flasks, Pipettes, and Gradu- 
ated Vessels, for School use. 
Our New Blast Bunsen Burner, 
ordinary size, price 1s. 6d. each. 
Our New Modification of Ramsay 
Burner, small size, for ordinary 
Bunsen, price 2s. each. 


Chemical Apparatus Price List 
Post Free to Teachers. 


GLASS BLOWING. 


All kinds of Experimental Glass Blowing promptly 
and correctly carried out for Scientific Men, Labor- 
atories, &c., from rough Drawings. 

INVENTORS’ IDEAS WORKED OUT AS PER INSTRUCTIONS. 


A. C. COSSOR, 64 Farringdon Road, London, £.C. 


(CONTRACTOR TO H.M. GOVERNMENT). 


| = 


AN INTERESTING XMAS GIFT. 


DARTON’S LATEST 
IMPROVED SELF-RECORDING 
BAROGRAPH. 

FITTED WITH LEVER MOVEMENT, £6. 
Can be obtained oot all Opticians, or of 


‘lakers. 


7. 


142 ST. JOHN’S STREET, LONDON. 
DS” Fully Illustrated List of Meteorologica 


Instruments (including above) Post Free, also List of Eléctrical Novelties 
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JAMES SWIFT SON, 


Opticians. 
“THE DISCOVERY.” 


This is the latest Student’s Micro- 
scope made by J. S. & S., and was 
the selected Instrument. for 
Laboratory of the ship Discover: ee, of 
the Antarctic Expedition. it is fitted 
with J. 8 & &. new patent fine ad- 
2/3” and 1 Objectives, 
ris Diaphragm, one Ocular, in Case, 


£6 :15:0 
Prospectus free by post. 
UNIVERSITY OPTICAL 
WORKS, 


81 TOTTENHAM COURT 
ROAD. 


LIQUID AIR ano LIQUID HYDROGEN. 


hour. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat 
tern, and numbers in University and in 
various countries. e whole apparatus is neat compact its parts 

He easily moved ; the Canter without stand, being a cylinder 17 inches 

and 8 inches in diameter. 

It begins to liquefy air in from 6 to ro minutes after the admission of air 
at from 150 to 200 atmospheres pressure, making over a litre of liquid per 


It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 
The operator has only one gauge to watch and one valve to control. 


HYDROGEN LIQUEFIER to the designs of Dr, MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


Phoenix Assurance Co., Ltd. 


PHCENIX FIRE OFFICE: 


19 LOMBARD ST., 3 C., and 57 CHARING CROSS, S.W. 


ESTABLISHED I 
MODERATE RATHS, ABBOLI 


ELECTRIC LIGHTING RULES SUPPLIND. 


LIBERAL LOSS 8S 


ETTLEMENTS 
PROMPT PAYMENT OF CLAIMS. 
._ LOSSES PAID OVER £25,000,000. 


For Prices and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
WESTMINSTER, LONDON, 


SHCURITY. 


HSTABLISHED 1861. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London.- 
lo Io , DEPOSIT ACCOUNTS 


‘ 


3 repayable on demand. 


_ The BIRKBECK ALMANACK, with full particulars, post free. 
C.*A. RAVENSCROFT. Managing Director. 


rogen Microscope. 

ent Results. Docwra Triple, Prize Medals, Highest 
to the Royal Polytechnic Institution, Dr. H. Grarran 
Guirngss, Patent Pam Lan 

Lantern ¢- Ly Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6¢d., Marvellous value. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price 27 7 0: 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. si 


See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature ea Lantern constructed for B. 


ALDEN, great 
tor Chase De- 


phengo Science terns. The Universa): 
Science Lecture Sets. Novelties.. 


ox The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 


60,000 Slides and 


Brewster House, 82 


Grandly Illustrated Catal 

Postage, 44. Small Illustrated too pages, free, 

and 300 Lecture Sets, Subjects, Views, &e. Od. 

Postage, 2d. Pamphlets Free. HUGHES, 
ortimer Road, N. 


over 180 choice Engravings, 6d. ; i 


SCIENTIFIC WORTHIES. 


THE FOLLOWING Is A LisT OF THE-STEEL PORTRAITS THAT HAVE APPEARED IN THE ABOVE SERIES :— 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 

CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 

SIR CHARLES LYELL. 

SIR CHARLES .WHEATSTONE. 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 

LORD. KELVIN. 

BARON ADOLF ERIK NOR- 
DENSKJOLD. 


HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 


' J. LOUIS R. AGASSIZ. 


JEAN BAPTISTE ANDRE DUMAS. 
SIR. RICHARD OWEN. 

JAMES CLERK MAXWELL. 
AMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 


SIR C. W. SIEMENS. 


JOHN COUCH ADAMS.’ 
JAMES JOSEPH SYLVESTER. . 
DMITRI IVANOWITSH MEN- 

DELEEF. 
LOUIS PASTEUR. | 


SIR ARCHIBALD GEIKEE, ~ 
LORD LISTER. 

STANISLAO CANNIZZARO. 
PROF. VON KOLLIKER. 
PROF. SIMON NEWCOMB. 
SIR WILLIAM HUGGINS. 


N.B.—The Portraits of Sir A. Geikie, Lord Lister, Prof. Cannizzaro, Prof von Ké@lliker, 
Prof. S. Newcomb, and Sir W. Huggins belong to a New Series and are Photogravures. _ 
Proof impressions of these, printed on-India paper, may be had from the Publishers, price 5s. each ; or the Series 

of 33 Portraits in a Handsome Portfolio for £8 10s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO,, Limited. 
OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C. 


OME PHYSICAL REVIEW. 


A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS. 
Conducted by EDWARD L. NICHOLS, ERNEST MERRITT, and FREDERICK meEATL. 
No. 5. Vor. XV. NOVEMBER, 1902. PRIcE 3s. NET. 
ConrTENTS.—Practical Application of Fourier’s ‘Series to Harmonic Analysis. By R. W. Prenton. Tie Vowel I (as in 


Pique). By Louis Bevier, jun.—Rayleigh’s Alternate Current Phasemeter. 


Electrical Convéction. II. By Harold Pender.—The Temperatures and Spectral Energy Curves of Luminous Flames. By~ 
G. W. Stewart.—An Alternating Current Model. By W. P. White,—New Books. 


MACMILLAN AND CO., LIMITED, LONDON. 5 


By E. S. a. —On the Magnetic Effect of 
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REYNOLDS & BRANSON, Lip. 


LABORATORY OUTFITTERS. 


Sole Authorized Makers the 


SCIENCE LANTERN 


for vate and Horizontal Projection 
of Slides and Apparatus. 


1902 UNIVERSAL MODEL (Patent). 
Packs in Case 21” x 8” x 12” 
A new Model introduced to meet requirements ‘of all demonstrators. 
Many novel advantages. Open front stage and adjustable table for tall 
apparatus. Prisms silvered or plain. Selected optical parts. Suitable 
for Arc, Lime Light, Acetylene, &c. 


Price complete, as illustrated, £9 9s. 
tgor MODEL, as formerly advertised, and with one prism, £8. 


lilustrated ea ed of Physical and Chemical Apparatus, 350 pp. and | 
1200 /llustrations, free to Principals, Teachers, &c. 


Special Designs made to instructions in our own workshop. 


14 COMMERCIAL STREET, LEEDS. 


W.F. STANLEY «Co., 


LIMITED. 


HANDSOME PRESENT. 


Cloth, 28s. Half Calf, 32s. 
With 23 Plates, and more than 800 Wood Engravings. 


THE MICROSCOPE 


and its 


REVELATIONS.’ 


By the late W. B. CARPENTER, C.B., M.D., LL.D., F.R.S. 
Eighth Edition, 


By the Rev. W. H. DALLINGER, LL.D., F.R.S. 


Knowledge.— Gives eons exposition —- knowledge and theory re- 
the ~& a text-book to all micro- 


scopists.”” 


J. & A. CHURCHILL, 7 Great MaRLBoroucu Sr. 


BLACKIE & SON'S NEW BOOKS. 
COAL-FIELDS OF SCOTLAND. 


By ROBERT W. DRON, Assoc.M.I.C.E., M.I.M.E. 
374 pp-, Maps and Illustrations, Demy 8vo, Cloth, 15s. net. 
**Mr. Dron is to be congratulated on having produced a book 
that was much wanted. . . . The work will be welcome to the 


mining engineer, to the commercial man, and to the political 
economist, as well as to the geologist.” —A¢heneum. 


NEW AND CHEAPER EDITION. 
THE 


NATURAL HISTORY or PLANTS 


HIGH-CLASS SURVEYING 


AND 


DRAWING INSTRUMENTS. | 


Highest Awards in all Competitions. 
Two Gold Medals. 


PROFESSOR FULLER’S 


CALCULATOR, 


500 inch log. line on 
PRICE ... 


| 
GREAT TURNSTILE, HOLBORN, LONDON. | 


Their Forms, Growth, Reproduction, and 
Distribution. 
From the German of the late 
ANTON KERNER VON MARILAUN, 
Professor of Botany in University of Vienna. 
By F. W. OLIVER, M.A., D.Se., 
Quain Professor of Botany in University College, London. 


WITH ABOUT TWO THOUSAND ORIGINAL WOODCUT 
ILLUSTRATIONS. 


2 Vols., Imperial 8vo, Cloth Extra, 30s. net. 


London: BLACKIE & SON, LimiTeEp, 50 Old Bailey. 


THE CROMPTON POTENTIOMETER. 


FOR DIRECT CURRENT MEASUREMENTS. 


DESCRIPTIVE CATALOGUE ON APPLICATION TO 


(CROMPTON. & CO., LIMITED, CHELMSFORD. 
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“THE MEASUREMENT OF TEMPERATURE BY 
ELECTRICAL MEANS.” 
_{f you have not read this we shall be glad to send you a Copy on receipt: 
RS. 


of a Postcard. 


THE SCIENTIFIC INSTRUMENT COMPANY, Ltd. 
CAMBRIDGE. 


BETTER 


—DR. ANDREW WILSON, F.R.S.E, &c. 


4 Not a stimulant merely for the moment, but 
book a permanent and agreeable form 

of nourishment. 


pw- N.B._ASK FOR THE “GILT TOP”. TINS. 
FOR RONTGEN-RAYa FINSEN LIGHT WORK SESSION 1902-3. 


A. GALLENKAMP & Co., Ltd. 
TEE 19 & 21, Sun Street, Finsbury Square, . 


INDUCTION . COILS SUPPLY ALL REQUISITES FOR 


SCIENCE WORK 
|_IN SCHOOLS 


At SPECIAL RATES 


CATALOGUE (650 of Illustrations and Prices) 
may be had gratis on application by Masters. 


NEW NATURAL HISTORY LANTERN SLIDES. ; 
“THE EARLY LIFE OF THE YOUNG CUCKOO.” 
MANUFACTURED BY Five Marvellous Lantern Slides from Negatives taken Gus from 


Nature, with descriptive Booklet. 7s. 6d, post 


MARGONI’S WIRELESS TELEGRAPH CO., ss ees ad Young om Me, 6. 


Pixe's 
LTD., LISTS PO T “FREE. 


ARE UNRIVALLED. Sole Publishers, SANDERS & CROWHURST, 
71 SHAFTESBURY AVENUE, LONDON, W. 


HIGHEST EFFICIENCY, BEST WORKMANSHIP, GREATEST | = 
DURABILITY, LOWEST PRICE. 


In constant. use in all parts of the World. Coxe Tenses 


Descriptive Price List Post Free on application to eH Lin. 
18 FINCH LANE, LONDON, E.c. Srasst 
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155. net. 


VOLUME II. 


and 716 Illustrations in the Text. 255. net. 
ECOND EDITION NOW READY. 


ELEMENTAR 


By T. ALEXA 


LIGHT FOR STUDENTS. 


fs Ww yeti and REVIEW.—‘‘ We know of no students’ text-book im which the wave theory of light is so fully, 
patiently, and carefully developed. The explanation is greatly aided throughout by the many and excellently executed 


BIOLOGICAL LABORATORY METHODS. 


ECOND EDITION OF VOLUME III. NOW READY. 
SCOTT TAGGART, 


COTTON SPINNING. 


Ring Spinning Frame.—Bobbin Winding Frame.—Doubling.—Yarn Preparing Machine.—Mill Planning.— Humidity. 
—Useful Information.—Ap 


pendix.—Index. 
Also published: Vol. I. 


Including all processes up to the end of Carding. " Illustrated. Second Edition. 45. net. 
Including the processes up to the end of Fly-Frames. 


A SHORT. INTRODUCTION TO GRAPHICAL ALGEBRA. 


RY APPLIED MECHANICS. 


DER, C.E., M. Inst.C.E.1., M.A.L, Professor of Engineering, Trinity ml, Dublin, and 
A. W. THOMSON, D.Sc., Professor of Engineering, College of Science, Poona. With numerous diagrams ands 
series*of graduated’ examples carefully worked out. Second Edition, 8vo. 21s. 
CAMBRIDGE REVIEW.—* Important new matter has been added, and the old has been regrranged. . The stud ent) miha 
works eee the 318 problems which are given at the ends of the chapters will have a very complete knowledge of the statics of 


APPLIED MECHANICS FOR BEGINNERS. 


By J. DUNCAN, Wh.Ex., A.M.1.M.E., Head of the Department of Civil and Mechanical Nedioashen at the 
Municipal Technical Institute, West Ham. Globe 8vo. 2s. 6d. 
ROYAL COLLEGE OF SCIENCE MAGAZINE,—* Another admirable addition to an admirable series. . . 
stidents of either practical or elementary theoretical applied mechanics and to science teachers, especially those who have already, 
or are about to fit up, a mechanical laboratory, we can, without hesitation, recommend this little work.” 


AN INTRODUCTION TO CELESTIAL MECHANICS. | 


. By F. R. MOULTON, Ph.D., Instructor in Astronomy in the University of Chicago. 8vo. 145. net. 


GEOMETRICAL DRAWING AND DESIGN. 


By J. HUMPHREY SPANTON. Adapted to the Requirements’ of the Board of Education. Globe 8vo. 2s, 6d. 


By EDWIN EDSER, Associate of the Royal College of Science, 
London. Author of * Heat for Advanced Students, 
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MACMILLAN & CO.’S NEW. BOOKS. 


SAVAGE LANDOR’S: TRAVELS IN PERSIA. 


ACROSS COVETED LANDS: 


OR, A JOURNEY FROM FLUSHING (HOLLAND)*TO €ALCUTTA OVERLAND. 


With 175 Illustrations, Diagrams, Plans and Maps by Author. 


JENA GLASS AND ITS SCIENTIFIC AND INDUSTRIAL 


APPLICATIONS. By Dr. H. HOVESTADT. Translated and Edited by J. D. EVERETT, M.A., F.R.S., = 
ALICE EVERETT, M.A. 8vo. 


‘ - WITH A PREFACE BY THE RT. HON. 


DEMOCRACY AND THE ORGANIZATION OF POLITICAL 


PARTIES. +: M. OSTROGORSKI.. Translated from the French by FREDERICK a M.A. 


In 2 vols. 8vo. 30s. net. 


NOW READY. 


TEXT-BOOK OF PALAEONTOLOGY. 


By KARL A. von ZITTEL, Professor of Geology and Palzontology in the University ‘of Munich. Translated and 
edited by CHARLES R.. EASTMAN, Ph. D,, in charge of Vertebrate Palzontology in the Museum of Comparative Zoology’ 
at Harvard College, Cambridge, Mass. ENGLISH EDITION revised and enlarged by the Author and Editor in 
collaboration with the following specialists: FISHES, A. S. WOODWARD ; AMPHIBIA, E. C. CASE; REPTILIA,' 
J. B. om poe gaa H. F. OSBORN, > WILLISTON ; AVES, F. A. LUCAS. Vol. II. With 373 Woodcuts. 
*, Previously published. Volume I. 8vo. 255. net. 


MINERALOGY. AN INTRODUCTION TO THE SCIENTIFIC 


STUDY OF MINERALS. By Professor HENRY As MIERS, D.Sc., M.A., F.R.S. With two Coloured Plates 


By Professor Ps H. MELL, Ph.D. 
Crown 8vo. 6s. 6d. net. 


By WILLIAM 
Including Theory of Spinning.—Mechanism and Working of the Mule.—The 


By H. 8. HALL, M.A. Globe 8vo. Sewed, 6d. 


« MACMILLAN AND CO., LIMITED, LONDON. _ 


M.1.Mech.E. Vol. III. 


Illustrated. 


Illustrated. 45. net. 
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WORLD TRAVEL 


Organised by HENRY S. LUNN, M.D., F.R.G.S., 
W. HOLDSWORTH LUNN and CONNOP F. S. PEROWNE. 


WINTER GRUISES TO PALESTINE AND EGYPT 


On the S.Y. ARGONAUT, tonnage 3273, h.p. 4000, 
Electric light. First-class cuisine. 
SAILING AS FOLLOWS :— 

January 29th to February 25th.—From Marseilles to Pirszus 
(for Jaffa (for Jerusalem), Alexandria (for Cairo), 
Marseilles.—A Twenty-Six Days’ Cruise for Twenty Guineas 
and upwards. Return Ticket London—Marseilles included. 


Florence, Venice, Perugia, the Italian Lakes, &c. 
£10 10s. Swiss Skating and Tobogganing Parties. 


Full particulars irom THe SECRETARY, 5 Endsleigh 
Gardens, London, N.W 


ORIENT COMPANY’S PLEASURE 
CRUISES 


By their Steamships CUZCO and OR/EN7, 
From LONDON 
for MOROCCO, BALEARIC ISLES, SOUTH OF FRANCE, 
SICILY, CRETE, CYPRUS, SYRIA, PALESTINE, EGYPT, 
ALGERIA, &c., 
26TH FEBRUARY To 22ND APRIL. 


For PORTUGAL, SPAIN, SOUTH OF FRANCE, GREECE, 
CONSTANTINOPLE, &e., 


14TH MARCH To 27TH APRIL. 


Passengers travelling overland to Villefranche can leave London 
respectively on the 6th and 2sth Margh 


Fares from 50 to 90 Guineas. 


M , {F. GREEN & CO. Head Office: Fenchurch 
anagers | ANDERSON, ANDERSON & CO.f Avenue, London, E.C. 


For passage apply to the latter firm at 5 Fenchurch Avenue, E.C., or to 
the West End Branch Office, 16 Cockspur Street, S.W. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS =~ 
Precious Meteorites, Rare Minerals, Blo 


Geological Apparatus, Cabinets, 
header. Slides of Rock Sections. 


ALL LISTS FREE OF 
JAMES R. GREGORY & CO., 
MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &'c. 
Office and Stores ;— 


KELSO PLACE, STANFORD RD., KENSINGTON, W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of hg a Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


Cases, Glass 
Lantern 


| patrons, 
£10 Rong £11 11s., £13 13s., and £14 14s. Tours to Rome, vié | 
the St. Gothard or the Mont Cenis, with Extensions to Naples, 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


Ba Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatu: references are _ permit’ to distinguished 
useums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


COLLECTIONS OF 
MINERALS, ROCKS or FOSSILS 
to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/< 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
Sor selection. 
CATALOGUES GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 


&c., always in 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, S Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, acer i dra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Lh. Price ‘IS. per Tube, Post Free. Helix 

hioxus, Rana, A » &c., for Di 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


purposes. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, hyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella ; pas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens 
Bugula, ia, Pedicellina, Asterias, Echinus ; Ascidia, Salpa 
Rai , &e. 

For prices and more detailed i lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
‘Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO « 


‘ 
« 


CHARGES FOR ADVERTISEMENTS. 

*Three Lines in Column oe 
One Sixteenth Page .........+-010 
One Eighth Page, or Quarter Column . .0 18 

ter Page, or Halfa Column . . . . .1 15 

alfa Page, ora Column. ...... 
Whole Page 

* The first line being in heavy type is charged for as Two Lines 


on 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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ELECTRICAL MEASURING 


and PROTECTED RHEOSTATS. TOWNSON & MERCER, 


ILLUSTRATED LIST POST .FREE ON APPLICATION. 


(EsTAs.isHED 1798.) 


BisnoPscATE STREET WITHIN, E.C. Sree, EL. 


CHADDOCK’S PORCELAIN BURNER. 


Made entirely of .Porcelain, has so'is Incorrodible; even in the 
Flue of a Fume Cupboard ; is also supplied with an additional 
Chimney for Ignitions, a Flame Spreader, Solid Asbestos Disc, 
and Two Asbestos Rings for Flasks and Beakers, so that with 
this Burner Retort Stands or Tripods are entirely superseded. 


Price complete ... «. Q/= each. 
Burnerand Chimney ... 8/- ,, 


) DEAD-BEAT VOLT AND AMPEREMETER. 


DIFFRACTION SLIDE. 


3h” x 3}” lantern slide, ruled 

with 5000 lines to the inch, 

for direct ‘projection of the 

spectrum colours, for lantern 

experiments in interference, 

illustration of Newton’s rings,. 
&e., 18/6. 


THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE 
gar See ‘* Nature,” January 30, page 304. 


ISENTHAL & CO., 


385 MORTIMER ST., LONDON, 


SESSION 1902-3. 


gae- SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. —wj 


Cc. E. WIULILER, ORME Co., 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.C. ~ 


MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &C. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
CATALOGUES POST FREE. STUDENTS’ SETS OF APPARATUS. 


CONNOISSEURS trv a pair or 


GLASSES 
CHRISTMAS PRESENT 


FOR YOUR FRIENDS. 
Price from 21/- 


AGENTS FOR Goerz, Ross, 
and Zeiss Prismatic Field Glasses. 


The London Stereoscopic Co., 
106 & 108 Regent St., W.; and 54 Cheapside, E.C. 


Printed by Ricwarp Cray arp Sors, Lin tep, at 7 & 8 Bread Street Hiil, Queen Victoria Street, of London, and published by Macmt. Lax 
aND at £1. Martin’s Street, London, W.C., and THe Macmitian Company, 66 New York.—Tuursvay, December 13, 100% 
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GENERAL LIBRARY, 
UNIV. OF MICH. 


JAN 7 1903 


A WEEKLY ILLUSTRATED ‘JOURNAL OF SCIENCE, 


“* To the solid ground 
Of Nature trusts the mind which builds for aye. ~_Woapewouta. 


— 


No. 1730, VOL. 67] 


THURSDAY, DECEMBER 25, 1902. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


All Rights ate Reserved. 


NEWTON & CO.’S 


PATENT 


“DEMONSTRATOR'S” LANTERN, 
FOR LIMELIGHT OR ELECTRIC. 


With Prism for Erecting, 
and for Vertical Projection. 


Price £10 10s. 


8 FLEET ST., 
LONDON. 


The most simple 
and efficient 
Single Lantern 
yet constructed 
for general 
scientific work. 


THIS SEASON'S 
CATALOGUE OF 
SLIDES, &c. 


¥ 


REYNOLDS & BRANSON, Ltd, 
Chemical and Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


COMBINED CHEMICAL AND PHYSICAL BENCH, illustrated 
above, as supplied to National Physical Laboratory, Peddington, fitted 
for Gas, Water and Electricity. 
Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Illustrations, free on application. 
Desicns or BENCHES AND FITTINGS TO SUIT ALL RE UIREMENTS. 
14 COMMERCIAL STR LEEDS. 


“THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, 4 inch 
in Mahogany 


£5 42s. 6d. 


Double Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., 
68 CORNHILL, 
LONDON. 


NEGRETTI & ZAMBRA’S 
Indoor Thermometers 


of Guaranteed Accuracy. 


Sterling Silver- Mounted 
Thermometers, with Opal 
Glass Scales, 18/6 and cast 
each. ~ 
VERY SUITABLE FoR A CaRISTMAS 
PresENT. 
“*Special” Illustrated Price List 
of Instruments, suitable for 


i Presents, free by Post to all parts 
of the World. 


sum” MEAT 


WEGRETT! & ZAMBRA, LONDON . 
TEMPERATE 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 
Brancnes—45 CORNHILL; 122 REGENT STREET. 
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HARTLEY UNIVERSITY COLLEGE, 
SOUTHAMPTON. 


Principal... S. W. Ricnarpson, D.Sc. (Lona.). 


DEPARTMENTS of CIVIL and ELECTRICAL 


NEXT TERM COMMENCES on JANUARY 7s 1903. 


The full courses extend over three years, and are arranged to meet i 
requirements of Students preparing for the B.Sc. (Engineering) De 
the London University, the Examinations of the Institution Gia 
Engineers and of the Surveyors Institute, &c. 
or further particulars apply to the RecistRar. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNDEk THE Auspices oF His Majesty's GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 


(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HosPITAL Society.) 
The next SESSION commences on Thursday, ayy BL 1903. For 


BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


DAY AND EVENING CLASSES. Systematic Courses of Instruction 

(Lectures and poate are ——, in the following Sciences :— 
Chemistry... J. E. Macxenzig, Ph.D., D.Sc. 
Physics .. ALBERT GrirFiTus, D. Se. 
Mathematics H. Smart, M.A. 

Botany . A. B. Renpie, M.A., D.Sc. 

Zoology «. H. W. Unruank, B.A., B.Sc. 

ssaying. and Mineralogy... Gzo. F. Harris, F.G.S. 


} Gro. Patcuin, A.R.S.M. 


The ‘Sas ne all deta practical work in wel! Labora- 
tories, and provide for the requirements of the UN v RSITY of 

LONDON DEGREES. 

Instruction in Modern Languages—French, German, Spanish, Russian, 
Italian, Dutch. 

EVENING CLASSES are also held in hysiology, Practical 
Geometry, Machine Sapemactan, Steam and Applied hanics, Building 
Construction, Land and Quantity Surveying, and Estimating. 

Courses for Conjoint Board, Dental and Pharmaceutical Exams. 


Further information on application to the PRINCIPAL. 


DR. LEE’S READERSHIP IN 
CHEMISTRY, OXFORD. | 


The Electors to this Readership will proceed to an election in January, 


190: 

"Condidates are desired to send in their names, with any statements or 
testimonials that they may think it desirable to submit, so as to 
REGISTRAR not later than January 1, 1903. Not less than eight copies 
should be sent. 

The Reader will have the status of a Professor in the University of 
Oxford, and will be an Official Student of Christ Church, and tutorial as 
well as professorial duties will be required of him. The Salary will be £700 

r annum. For further information as to duties, &c., application should 
ous — to the: REGISTRAR OF THE UNIVERSITY, Clarendon Buildings, 

xford 


BIRMINGHAM SCHOOL BOARD. 

The Board requires the services of an ASSISTANT MASTER for the 
Waverley Road Higher Grade Board School. Salary, £100to £145 per 
annum, according to qualifications and experience. Preference will be 
given toa Graduate in Science with Laboratory practice. 

Application should be made at once on a form to be obtained from the 


undersigned. 
Jno. ARTHUR PALMER, 
School Board Office, Edmund Street, Clerk of the Board. 
December 22, 1902, 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 
(Near Moorgate Street and Liverpool Street Stations.) 
PrincipaL: SIDNEY HUMPHREYS, B.A., LL.B. 


FIFTY-FIFTH SESSION, 1902-3, 
EVENING CLASSES in ALL BRANCHES of SCIENCE 


at almost nominal fees. 
Well- nip d LABORATORIES for. Practical Work in 
CHEMIS BIOLOGY, PHYSIOLOGY, BOTANY, 


: GEOLOGY and all branches of PHYSICS. 


Special Classes for London University, Conjoint Board and 
other examinations. Classes are also held in all Commercial 
Subjects, in Languages, Literature and Art. All Classes are 
open to both sexes. Library, Reading and Coffee Rooms open 
to members. Numerous valuable prizes awarded annually. 

Prospectuses, and all other information, gratis on application. 

DAVID SAVAGE, Secretary. 


DUDLEY GRAMMAR SCHOOL. 


SCIENCE MASTER required January 19. Degree or Diploma of 
recognised Technical College preferred. Must be able to give assistance 
in Jealer Form work. German or Shorthand a recommendation. Games. 
Salary, £100-110. Apply HEAD MASTER, 62 Limes Grove, Lewisham, 
S.E.; after January 1, at the school. 


HARTLEY UNIVERSITY COLLEGE, 
SOUTHAMPTON. 


The Principal of the College (Dr. S. W. RicHarpson) is desirous of 
meeting with a gentleman willing to assist him in Research Work for an 
honorarium of £75 per annum. 


POLYTECHNIC, S. NORWOOD, S.E. 

WANTED immediately, a TEACHER of THEORETICAL and 
PRACTICAL BIOLOGY on Saturday mornings from 10.30 till 1. Fee, 
12s. 6d. Applications, stating qualifications, age and experience, together 
with copies of testimonials, to be sent as soon as possible to 


JAS. POTTER, Secretary. 
CURATOR required for COMMERCIAL 


MUSEUM in this country. Foreign or Colonial experience desirable. 
Salary, £350-400. Address “‘ Curator,” Nature Office. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, on e Higher 
Local, thorough acquaintance with Modern io esearch, 

plication. The Cam- 

elphi, W 


Revision, Translation. Scale of charges on 
bridge Type-writing Agency, 10 Duke Street, A 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS, 
F iculars apply to R. C. T. EVANS, 
Heathcote ience La 


9 Heathcge Street, Gray's Inn Road, W:C. 


THE CAVES AND CAVE-DWELLERS 
OF CENTRAL Sooo WITH THEIR IMPLEMENTS 
OF STONE AND BO E (E. Lartet and H. Christy's ‘ Reliquiz 
Aquitanice "), edited ong T. Rupert Jongs, F.R.S., comprising 27 
Memoirs, contributed by the above-mentioned and others ; ; 506 pages 
87 Plates, 3 Maps, and 132 Wood Engravings, 1865-75. Cloth. Reduced 
AND NorcaTe, Henrietta Street, London, 


AN INTERESTING XMAS GIFT. 


DARTON’S LATEST 
IMPROVED SELF-RECORDING 
BAROGRAPH. 


FITTED WITH LEVER MOVEMENT, £6. 
Can be obtained through ail Opticians, or of 
the Makers 


=. DARTON & Co., 
CLERKENWELL OpTiIcaAL Works, 
, ,142 ST. JOHN’S STREET, LONDON. 
Oe Fully Illustrated List of Meteorological 
Instruments (including above) Post Free, also List of Electrical Noveltics. 


SECOND-HAND 
MICROSCOPES AND TELESCOPES. 


HISTOLOGISTS’ MICROSCOPES, £2 15s. and upwards. 
BACTERIOLOGISTS’ MICROSCOPES, £10 and upwards. 


By the a Makers, 
STUDENTS’ ES, £2 155. leading Makers. 
COOK K, £120. 


and £4 10s. 
E 6-inch EQUATORIAL and PCL 
Lists on application. Instruments Bought, Sold or Exchanged. 


A. CLARESON & CO., 
28 BARTLETT'S BUILDINGS, HOLBORN CIRCUS, and 338 HIGH 
HOLBORN, LONDON. 
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3 LATEST PUBLICATIONS OF THE ZOOLOGICAL 

EC. SOCIETY OF LONDON. 

ruction The ZOOLOGICAL RECORD. Vol. 

Sc. z ae Records of Zool gical Literature relating chiefly to the | 


1. Edited (for the Zoological Society ¢f London) by 
DSH! RP, M.A., F.R.S., F.Z.S., &c. London, 1902. Price 30s. 


| 
INDEX ZOOLOGICUS. An Alphabetical | 


List of Names of Genera and ee proposed for Use in Zoology, | 
> recorded in the ‘‘ Zoologi Record,” 1880-1900. Compiled (for the | 
Society of by CHARLES OWEN WATER- 
E, and Edited by D. SHARP, M.A., r R.S. London, 1902. | 
sabora- 208. 
To be obtained at the Society's Office (3 Hanover Square, W.), | 
of Messrs. Gurney and Jackson (1 Paternoster Row, E.C.), or through any | 
Bookseller. 


The Calculator 


which is included with each 
copy of Wellcome’s Photo- 
graphic Exposure Record and 


siidane JUST PUBLISHED. With 142 Diagrams. 8vo. 12s. 6d. net. 


HIGHER MATHEMATICS FOR STUDENTS OF 
— CHEMISTRY AND PHYSICS. 


iE WITH SPECIAL REFERENCE TO PRACTICAL WORK. Diary 1903 tells the correct 

7 . By J. W. MELLOR, D.Sc, | exposure by‘ ove movement 
Lass Seater | of one scale. 

« *." Prospectus will be sent on application. | This is in addition to all the features which r 

2-3, LONGMANS, GREEN, & CO., 

‘INCE 39 PATERNOSTER ROW, LONDON, E.C. Bound in green canvas... 1/- 


». in fine red leather with wallet 2/- 
Sold by chemists, dealers and: booksellers. In case 

of difficulty remit direct to publishers. pro- 
spectus gratis on request, 

BurrouGHs WELLCOME & Co., 

Snow Hill Buildings; Lowpon. 


SCIENTIFIC AnD 
EDUCATIONAL BOOKS 


are 
open NEW & SECOND HAND. 
len. pe- LARGEST STOCK in LONDON of SECOND- eco 
ry. HAND School, Classical, Mechanical, ELEMEN- 
— TARY and ADVANCED SCIENTIFIC BOOKS | 
‘RS at about HALF PUBLISHED PRICE. PRINCE’S 
liquia Mathematical, Theological, and Foreign Books. 
ps KEYS AND TRANSLATIONS. g F | F N F L E N D l N G 
LIBRARY. 
— J. POOLE & Co. _ Annual Subscription (Town or Country) One Guinea. 
| Worksare included in Astronomy, Biology, Botany, Chemistry, Geology, 
104, CHARING CROSS ROAD, sesicie aod the Aled Mirscny, 
36. (Formerly of 39, HOLYWELL STREET, STRAND). | Prospectus sent post free to any address. :. 
or of Enquiries by letter receive immediate attention. 8; PRAED STREET, LONDON, W. 
ON. MOST SIMPLE TO WORK. 
MOST PERFECT RESULTS. 
NEGATIVES CAN BE TAKEN WITH ANY PLATE CAMERA. 

COMPLETE OUTFITS 25 
FROM S. 
SANGER ‘SHEPHERD PROCES Ss. | CAN ALSO BE WORKED UPON PAPER. 
ers. Write for booklets, fi ead f N . I} 

SANGER SHEPHERD & CO., Factory and Offices, 5, 6, and 7 Gray’s Inn 
Passage, Red Lion St., Holborn, London, W.C. 
41GH Manufacturers of Seles Apparatus, Cameras and Stands, am Sectors, Instruments for the Measurement of Light 
and Colour, Speed Determination, &c. 
Nore.—Gray's Inn Passage is the Second turning on the Right in Red Lion Street, coming from Holborn. 
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ANSCHUTZ 
FOLDING 
CAMERA 


THE MOST EFFICIENT 
OF ALL PORTABLE 


HAND CAMERAS. 


For Plates, Flat Films or Day- 
light Loading Films, Dark Slides, 
Ghanging Boxes, or Roll Holders. 


FITTED WITH 


FOCAL PLANE SHUTTER, 


Giving exposures from to’ 
second ; and the 


GOERZ DOUBLE 
ANASTIGMAT, 


THE FINEST OF MODERN LENSES. 


Obtainable Photographic 


ealers. 


Particulars Sree on application (if 
Taken in 1/1000th second. “ Nature” be mentioned) to 


G. P GOERZ, Nos. 1 to 6, Holborn Circus, London, E.C. 


THE HIGHEST VACUUM 
READILY OBTAINED 


ASK FOR . 
LIST No. F. 45.5 


PRICES FROM £4 § 0O 


“GERYK” VACUUM PUMPS 10 
Pulsometer Engineering C212 


Rine Etms Ironworks. Reading. 


SCOTTISH PROVIDENT 
INSTITUTION. 


JN this SOCIETY are combined the ADVANTAGES of 
Mutual Assurance with Moderate Premiums. 


The Prermiwurmns are so moderate that at most ages an 
Assurance of £1,200 or £1,250 may generally be secured 
rom the first for the same yearly payment which would elsewhere 
assure (with profits) &2,QOO only. 

The Whole Surplus goes to the Policyholders on 
a system at once safe and equitable, no share being given to those by 
whose early death there is a /oss. 

Surplus at 1901 Investigation, 61,581,000. 

Ower 6O per ‘t. of the Members who died during 
the Septennium were entitled to Bormwuses which, mot- 
writhstanding that the Premiums 
dao mot as a rule exceed the non- 
profit rates of other Offices, were, on the 
average, equal to man mCiditiom of ower 50 per 
ceme. to the Original Assurances. 

Particulars may be had of a Scheme, combining Endowment and 
Limited Payment Assurance, forming a 

PENSION FOR ADVANCED ACE AND A PROVISION AT DEATH. 


PROSPECTUSES, with full information, sent on application. 


Accumulated Funds exceed £12,000,000. 


OFFice: 6 ST. ANDREW SQUARE, EDINBURGH. 
Lonwon OFFICE: 17 KING WILLIAM SfREET, E.C. 
West END BRANCH » 17 PALL MALL, S.W. 


NOW READY. 


New Tilustrated Catalogue, 


INCLUDING MANY NEW FORMS OF 
APPARATUS IN 


RADIOGRAPHY, 


HIGH FREQUENCY, 
HIGH POTENTIAL TREATMENT, 


ELECTRO THERAPY, &c., 
POST FREE ON APPLICATION. 


Sole Agents for Unitei Kingdom and its Colonies 
for the celebrated Instruments of MAX KOHL in 
PHYSICS and CHEMISTRY. 


ISENTHAL & 


85 MORTIMER STREET, LONDON, W. 


‘Contractors to the Admiralty, War, India and 
Colonial Offiess, &e. 
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MUIR 


Makers of 
Induction Coils 
and all kinds 
of X-Ray 
Apparatus. 


Telegrams : 
“Secohm, London.” 


12 CARTERET STREET, QUEEN ANNE’S GATE, 
WESTMINSTER, 


Catalogue 


forwarded on 


Application. 


Telaphone: 
779 Westminster. 


s.W. 


APPROVAL PACKETS of Photos and Stereos 


are sent application by post for selection to any part of the 
World. eposit required from responsible applicants. Please 


state require ments. 
PHOTOS. 
Paris Salon Pictures. 
Undrapeda Pic- 


Secular and Religious 
Subjects. 


Pru 
Clouds, ‘Waves, Rustic 
mes. 


Co..ections from noted Galleries. 
Prices from 3d. each to 15s. 
(13 Photos as 12). 

STEREO SLIDES  (Biwocurar). 
“WEATHERCOCK,” by Boer War Scenes, Ani- 
Le QuEsNe. Unmounted, mals, Humorous, Statu- 
p size 7in. by roin. at 2s. rye Views (British, 
nies reign, Indian, Town 
and Coronation Procession and Indian 

|. in d Naval Review Scenes. Prices, 8d. each. 
Order ‘‘ The Triumph” Aluminium Stereoscope to be sent on 
approval, 4s. 6d. post free. This Stereoscope, with a number of 

Slides, forms a novel and ——— Present. 

BRDMANN 
ay: 116 LEIGHTON "BEDFORD HILL, BALHAM 


JUNCTION, LONDON, 8.W. 


Mlustrated Catalogue, 34. post free. 
Illustrated Catalogue, with a men Stereo Slide, gd., ae free. 
The equivalent of 3d. poy respectively in Foreign 
will be accepted from rexidents abroad. 


JAMES J. _IGKS, 


STANDARD BAXINUE THERMOMETER, Oak Frame, Tube dirwed 
figured Opal Glass Seale 


MAXIBUB THERMOMETER, Slack Buld in Vac \ 08 Stand. 


Metcorological 


Unned Kingdom, 
and Afnca. 


CAMPBELL-STOKES 
SUNSHINE RECORDER, 


With Curtis's Improvements, 


a8, supplied to the Meteorological 

Office for their Standard 

Partern. and firteg on 

"Ducovery” 

National 
Expediuos, igut 


AWARDED WINE MEDALS PARIS EXHIBITION, 1900 


STANDARD BAROMETER, dianieter of Tube, 05 in., om Mahogany Board. + 


KEW OBSERVATORY CERTIFICATES SUPPLIED IF DESIRED. 


| + 
‘ 
‘stkin” Patent Aneroits, Clheometers, and the famous Bange Finders used by the Wa 
HOLDER OF THE LAROEST STOCK OF CLIBICAL THERMOMETERS IX THE WORLD. 
== Children, Animals, ty 
. 
As used at all the 
Stations the — i 
N 
W 
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MACMILLAN & CO’S NEW BOOKS. 


MR. SAVAGE LANDOR’S TRAVELS IN PERSIA. 


ACROSS COVETED LANDS: | 


OR, A JOURNEY FROM FLUSHING (HOLLAND) TO CALCUTTA OVERLAND. 


With 175 Illustrations, Diagrams, Plans and Maps by Author. In 2 vols. 8vo. 30s, net. 


JENA GLASS AND ITS SCIENTIFIC AND INDUSTRIAL 


APPLICATIONS. By Dr. H. HOVESTADT. Translated and Edited by J. D. EVERETT, M.A., F.R.S., and 
ALICE EVERETT, M.A. 8vo. 155. net. : 


“VOLUME II. NOW READY. 


-TEXT-BOOK OF PALAEONTOLOGY. 


By KARL A. von ZITTEL, Professor of Geology and Palontol in the University of Munich. Translated and 
edited by CHARLES R. EASTMAN, Ph D., in charge of Vertebrate Palzeontology in the Museum of Comparative Zoology 
at Harvard College, Cambridge, Mass. ENGLISH EDITION revised and enlarged by the Author and Editor in 
collaboration with the following specialists: FISHES, A. S. WOODWARD ; AMPHIBIA, E. C. CASE ; REPTILIA, 
. B. HATCHER, H. F. OSBORN, S. W. WILLISTON; AVES, F. A. LUCAS. Vol. Il. With 373 Woodcuts. 
vo. 105. net. «*» Previously published. Volume I. 8vo. 255. net. 


MINERALOGY. AN INTRODUCTION TO THE SCIENTIFIC 


STUDY OF MINERALS. By Professor HENRY A. MIERS, D.Sc., M.A., F.R.S. With two Coloured Plates 
and 716 Illustrations in the Text. 8vo. 255. net. . 


SECOND EDITION NOW READY. 


ELEMENTARY APPLIED MECHANICS. 


By T. ALEXANDER, C.E., M.inst.C.E.1., M.A.I., Professor of Engineering, Trinity College, Dublin, and 
A. W. THOMSON, D.Sc., Professor of Engineering, College of Science, Poona. With numerous diagrams and a 
series of graduated examples carefully worked out. Second Edition. 8vo. 215. 

CAMBRIDGE REVIEW.—* Important new matter has been added, and the old has been rearranged. The student who 


works through the 318 problems which are given at the ends of the chapters will have a very complete knowledge of the statics of 
structures.” 


GEOMETRICAL DRAWING AND DESIGN. 


By J. HUMPHREY SPANTON. Adapted to the Requirements of the Board of Education. Globe 8vo. 2s. 6d. 


A SHORT INTRODUCTION TO GRAPHICAL ALGEBRA. 


By H. S. HALL, M.A. Globe 8vo. Sewed, 6d. 
By Professor P. H. MELL, Ph.D. 


BIOLOGICAL LABORATORY METHODS. 


SECOND EDITION OF VOLUME III. NOW READY. 


COTTON SPINNING. scoTT TAGGART, M.LMech.E. Voi. 111. 


Including Theory of Spinning.—Mechanism and Working of the Mule.—The 
Ring Spinning Frame.—Bobbin Winding Frame.—Doubling.—Yarn Preparing Machine.—Mill Planning.—Humidi'y. 
—Useful Information.—Appendix.—Index. Illustrated. ios. net. 
Also published: Vol. 1. Including all processes up to the end of Carding. Illustrated. Second Edition, 4s. net. 
Vol. II. Including the processes up to the end of Fly-Frames. Illustrated. 45. net. 


JANUARY NUMBER READY NEXT TUESDAY. 


A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. Price 6d. . 
Annual Subscription, including postage, 8s. 

CONTENTS. ; 
Papelstngiet and Teacher, By C. Lloyd Morgan, F.R.S.—Two Views of Culture. I: By aye Sargeaunt, 
M.A. II: By Frederic Keeble, M.A.—Naturat Science in Girls’ Schools, By Sara A. Burstall, B.A.— Recent 
Developments in Mathematical Examinations. by C Almeric Rumsey, M.A.—The Headmasters’. Conference. 
(Illustrated.)—-Galvanometers for School Laboratories (lilustraicd.) By H. E. Hadley, B.Sc. (Lond.), A.R.C.Sc. 
(Lond.).—The Most Notable School-Books of 1802.—Cambridge Local Examinations. Set Subjects for 1903.— 
Nature Notes for January. By the Rev. Canon Steward, M.A.—The Training of Teachers in Seconda Schools for 
Boys. By the Kev. Canon Bell, M.A.—Geometry in Responsions at Oxford. Correspondence: The Teaching 


of Botany. By Ida H. Jackson.—The Art of Reading. By C. L. Themson.—The Graphic Maik Book. By the Inventors 
and Your Reviewer. ° 


MAC MILLAN AND CO., LIMITED, LONDON. 
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WORLD TRAVEL 


Organised by HENRY S. LUNN, M.D., F.R.G.S., 
WwW. HOLDSWORTH LUNN. and CONNOP PF. S. PEROWNE. 


WINTER CRUISES TO PALESTINE AND ECYPT 


On the S.Y. ARGONAUT, tonnage 3273, h.p. 4000. 
Electric light. First-class cuisine. 


SAILING AS FOLLOWS: — 


Janu uary 30t to February 25th.—From Marseilles to Pirseus 
(for Athens), Jaffa (for Jerusalem), Alexandria (for Cairo), Naples, 
Marseilles.—A Twenty-Six Days’ Cruise for Twenty Guineas 

and upwards. Return Ticket London—Marseilles included. 


£10 10s., £11 11s., £13 13s,, and £14 14s. Tours to Rome, vi@ 
the St. Got or the Mont Cenis, with Extensions to Naples, 
Florence, Venice, Perugia, the Italian Lakes, 


£10 10s. Swiss Skating and Tobogganing Parties. 


Full iculars — THE SECRETARY. Endsleigh 


ORIENT COMPANY’S PLEASURE 
CRUISES 


By their Steamships CUZCO and ORIENT, 
From LONDON 
for MOROCCO mALRARIC ISLES, SOUTH OF FRANCE, 


SICILY, CRETE, C SYRIA, PALESTINE, EGYPT, 
VERLGERIA, &e., 


26TH FEBRUARY To 22np APRIL. 
For PORTUGAL, SPAIN, SOUTH OF FRANCE, GREECE, 
CONSTANTINOPLE, &c., 
14TH MARCH To 27TH APRIL. 
Passengers travelling overland to Villefranche can leave London 
aespectively on the 6th and asth March. 
Fares from 50 to 90 Guineas. 


. GREEN & CO. Head Office: Fenchurch 
ANDERSON, ANDERSON & CO. Avenue, London, E.C. 


For passage apply to the latter firm at 5 Fenchurch Avenue, E.C., or to 
the West End Branch Office, 16 Cockspur Street, S.W. , ; 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
of above f pecto 
for Private ane 
‘MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 


‘Cabinets, Oard rays, 


of Rock Sections. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO, 
MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 


_ KELSO PLACE, STANFORD RD., KENSINGTON, W. 


ALBERT EDWARD SAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


implements of Sa’ Warfare, Idols, Sacred Masks, Peruvian Pott 
Chinn, Gong, end other 


J. BACKHOUSE & SON, L™. 


(SCIENTIFIC DEPARTMENT.) 


kz. 
et and th reliable Stocks of BOTANICAL MA 
won, &c., &c. Fresh, or carefully preserved. 
htly consignments of TROPICAL and other 
New Laboratories available for Research. Inspection invited. 
moderate. Lists and further information gratis. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY BIRDS’ EGGS AND SKINS, AND ALL 
ANCHES OF NATURAL HISTORY. 


SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp.) Post free on application, -_ 
N.B.—For Excellence and Su ority of Copadie 
= rmitted ‘to 


Colleges. 
A LARGE STOCK BIRDS’ EGGS 


Birds, Mammals, &c., by First-class Workmen 
to ature 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 
to illustrate the leading Text-books on 
GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 ta Box, 12/6 ; 100 do., 21/~; 200 do., 42/=- 
A large Stock of Minerals, Rocks, Fossils and Microscopic Object 


GRATIS. 
d Trays, Glass-capped Boxes, &c., 


Geologists’ Hammers, Cabinets, Car 
&c., always in 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 
LIVING SPECIMENS FOR 
THE MICROSCOPE. 


of ia, S 
| 1s. per Tul 
ether Of Fond Lite, Prise &c., for 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 


‘odite, Lanice, Terebella; Lepas, Balanus, 
Buccinum, Eledone, 


M Carcinus; Pate! 
Pediceltine, Holothuria, ; Ascidia, Salps 
Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 
Biological uth. 


, Plymo THE DIRECTOR 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO 


and 


OFFICE: ST. MAni:s 1S STREET, LONDON, 


“ NATURE.” 


To ALL ABROAD :— 
Half-yearly 
Quarterly 

» MACMILLAN & CO., Limited. 


w.c,. 
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ATWOOD MACHINE (Patent). 
OUR ORIGINAL PATTERN GREATLY IMPROVED. 


New Release (Patent), Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 
PRICE COMPLETE £4 15s, NET. 


PHILIP HARRIS & CO., Lim.. BIRMINGHAM and: DUBLIN. 
CROSSLEY ’S GAS ENGINES. 
REAT REDUCTION 

RECENTLY SE 


IN GAS 


Represents J type in Oi! or Crossley's Portable Oil Engine 
giving ony at the Royal Agricultural 

14 effective horse power.) Show, Cardiff, June, 1901. 


Immediate delivery for Stock : : ENGINES DELIVERED.—Up to 


Sizes of Engines. sii a = the end of 1901, 42,873 engines 
== 695,969 B.HP.: 


CROSSLET BROS... 1:.TD., OPENSHAW, MANCHESTER. 


MICROSCOPIC OBJECTS. NEW ITEMS in 
NEW AND INTERESTING. ‘ WATSON’S RECENTLY ISSUED 


>| CATALOGUE OF MICROSCOPES. 


(16TH EpitIon, 152 P*GES,) 


NEW HOLOSCOPIC SUB-STAGE CONDENSERS. 
THE MACRO. ILL®. for illuminating large objects when 


photographing with Planar, Holostigmat or other low-power Lenses. 
Completely mounted, £1 10s.4 


THE MALES-WATSON TWO-SPEED FINE ADJUST- 
Cerebral és eid MENT. Ingenious, gives great range of speed. Very efficient. 
Anatomy of Honey Bee complete on one Slide oo ae pee NEW MICROSCOPES for Students, Metallurgy, Travellers. 
EXHIBITION SLIDES, a fine assortment of arranged Diatom groups, and Museums. 

very beautiful objects for Spot Lens, from 6s. 6d. to 15s. MICRO. LAMPS for Electricity and Gas. 


‘Are you a Subscriber to WATSON & SONS’ CIRCULATING | Materials for Nature Teaching, &c., and everything of the most up-to-dat 
MICROSCOPIC OBJECTS? 240 Slides for ars. 


Complete Catalogue of Microscopic Objects on application Dept. 3. The above Catalogue sent post free on application Dept. 2. , 


W. WATSON & SONS, Opticians to H.M. Government, 313 High Holborn, London, W.C. 
EsTaBLisHED 1837. 16 FORREST ROAD, EDINBURGH, and 78 SWANSTON ST., MELBOURNE, AUSTRALIA. 


DALLMEYER’S 


IMPROVED 


PRISMATIC 
BINOCULARS. 


THE “SERVICE.” 
WILL NOT GET OUT of ADJUSTMENT. 
BASY TO CLEAN. 
EASY TO HANDLE. 
LIGHTEST GLASS MADE. 


Powers 4, 6, 8. 10, 12. 


J. H. DALLMEYER, LTD.., 
25 NEWMAN S8T., LONDON, W. 


Pnrted by Richarp CLay anv Sons, Limirep, at 7 & 8 Brend Street Hiil, Queen Victoria Street, in the City of London, and published by Macmit.ta™ 
anv Co., Limirep, at St. Martin’s Street, London, W.C., and Tue MacmiLcan Company, 66 Fifth Avenue, New York.—Tuurspay, December 25, 1902 


Malarial Parasite in Capillaries of Brain ... 
‘Section of Flexible Sandstone, an entirely new and brilliant object 
Karyokinesis in Root of Water Lily. Very fine «. 38. 0d. and 4 
Group of Polycystina opaque. Beautiful Slide for Exhibition I 
Diatomaceous Soundings S.W. of Australia from Cruise of H.M.S. 
Leaf of Drosera Rotundifolia, with captured Insects ... 
Submaxillary Glands from Honey Bee. Quite new  ... 


> 
. 
. 
xxii 
> 
oA 
vat 
2 
| = 
: 
7 
| 
74 
“abt 
| 
CA) 
| 
32% 
( 
oor 
4 
_ 
| 
“ele 
‘ 


O02 


when 
enses. 


JST- 


ellers. 


o-date 


AN 


A ILLUST RATED ) JOURNAL OF SCIENCE, 


“To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDswoRTH. 


No. 1731, VOL. 67] 


THURSDAY. JANUARY 1, 1903. 


[PRICE SIXPENCE. 


Regi das a.N 


paper lat the General Post Office.] 


All Rights are Reserved. 


= 


BRASS CIRCULAR HORIZONTAL’ 
SUN-DIALS. 
From 4 in., 20s., to 18in., £8 10s. 
FULL AND DESCRIPTIVE PRICE LIST 
ON APPLICATION. 


NEWTON = co., 
OPTICIANS TO HIS. MAJESTY THE KING AND GOVERNMENT, 
3 FLEET STREET, LONDON. 


THE HIGH GLASS LENS. 


Steinhell 


“FULL CATALOGUES 


FROM THE MANUFACTURERS. 


R. & J. BECK, LTD.,. 


68 CORNHILL, LONDON, B.C. 


SPECTROSCOPES, 


POLARISCOPES, 
SACCHARIMETERS. 
APPARATUS _AND OBJECTS. FOR 


POLARISED LIGHT 
DIFFRACTION. 


JOHN J. GRIFFIN & SONS, bin. 


20-26 SARDINTA STREET: LINCOLN’S: INN: FIELDS, 
LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
SELF-RECORDING 


METEOROLOGICAL INSTRUMENTS 


THE THERMOGRAPH, for Outdoor or Indoor Observation. 
This Instru 
ment is mounted 
in a Japanned 
a, Metal Case with 
NEGRETTIs 7A LONDON Glass Front, and 
gives continuous 
records on Charts 
which only re- 
quire changing 
once a week, and 
is invaluable to 
invalids and 
others who are 
unable to take 
daily readings 
of the ordinary 
instruments. 


Price, with supply of ‘Charts for one year, £7 0 0. 
INDOOR THERMOMETERS OF GUARANTEED ACCURACY. 


‘*Special’’ Illustrated. Price List Instruments, suitable for 
Presents, free by Post. 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET, 
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THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 


JEWRY STREET, ALDGATE, E.C. 


Principal Cuartes A. Konn, M,Sc., Ph.D., F.1.C. 
EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requirements of 
those engaged in CHEMICAL, METALLURGICAL and ELECTRICAL 
INDUSTRIES and in trades associated therewith. 
Every facility for special and advanced practical work in well-equipped 


laboratories. 
Chemistry ... «« Cuarves A. Koun, M.Sc., Ph.D., F.1.C. 
Physics and Mathematics bie «» R. S. Wittows, D.Sc., B.A. 
Metallurgy... «+. Guy D, Ricketts, M.A. 
CLASSES IN METALLURGY. 
The Metallurgy of Gold. Assaying. 
Metallography. General Metallurgy. 
Each Course of Lectures will be panied by suitable laboratory 


work. 
LENT TERM begins Monday, January s. 
The Institute is readily accessible and mear to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 
For details of the classes apply at the Office of the Institute, or by 
letter to the Principat. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


SOUTH AFRICAN COLLEGE, 
CAPETOWN. 


Applications are invited forthe PROFESSORSHIP OF ZOOLOGY, 
PROFESSORSHIP OF HISTORY, PROFESSORSHIP OF 
ENGLISH LANGUAGE AND LITERATURE. 

Applications, including *testimonials and a certificate of health, should be 
forwarded to “ Twe AGgent GENERAL For Care CoLony,” 100 Victoria 
Street, London, S.W., not later than January 20, 1903. The commencing 
Salary offered is in each case £500 per annum. Candidates must be under 
forty years of age. The successful applicant will be expected to enter on 
his duties about February 20, 1903. 

Additional information can te btained on 
GENERAL. 

December 22, 1902. 


BIRMINGHAM SCHOOL BOARD. 

The Board’requires the services of an ASSISTANT MASTER for the 
Waverley Road Higher Grade Board School. Salary, £100 to £145 per 
annum, according to qualifications and experience. Preference will be 
given to a Graduate in Science with Laboratory practice. 

Application should be made at once on a. form to be obtained from the 


undersigned. 
Jno. ARTHUR PALMER, 
School Board Office, Edmund Street, Clerk of the Board. 
December 22; 1902, 


ADDEY AND STANHOPE. SCHOOL, 
NEW CROSS ROAD, S.E. 


REQUIRED, early in February, a SCIENCE MASTER. Must be 
qualified to teach Mathentatics, Physics and Chemistry. Laboratory ex- 
perience and ss to manage a Class of 40 Boys essential. Salary, £120 

ahnum, payable monthly.—Apply to the Heap Master before 

anuary & next. 


JENNER INSTITUTE of PREVENTIVE 
MEDICINE. 


The Governing Body of the Jenner Institute of Preventive Medicine 
offers STUDENTSHIP of the value of £150, tenable by a British subject 
for one year, but renewable for a second year at the option of the Govern- 
ing Body, for the purp ise of Research in the Department of Bacteriology 
at the Institute, under the direction of the Governing Body. 

Applications to be sent in by January 31, 1903. 

Jenner Institute of Preventive Medicine, Chelsea Gardens, 
Chelsea Bridge Road, London, S.W. 


GOVERNMENT GRANT to defray the 
expenses of Scientific Investigations. Applications for the year 1903 
must be received at the Offices of the Royal Society not later than 
pant 31 next, and must be made upon printed forms to be obtained 
rom the CLerk to the Government Grant Committee, Royal Society, 
Burlington House, London, 


HARTLEY UNIVERSITY COLLEGE, 
SOUTHAMPTON. 


The Principal of the College (Dr. S. W. Ricnarpson) is desirous of 
meeting with a gentleman wilung to assist him in Research Work for an 
honorarium of £75 per annum. 


to the AGENT 


PP 


Middle-aged Man wants Employment or 
rt Employment to Read, &c., to Invalid or take charge of 
ientific Instruments, &c.—‘*‘X. W. Z.,” 34 Saxon Road, South 

Norwood, S.E. bd 


BACTERIOLOGY. 
KING’S COLLEGE, LONDON. 
DEPARTMENT OF GENERAL PATHOLOGY AND 
BACTERIOLOGY. 


Professor—R. T. Hewett, M.D., D.P.H. 
Demonstrator—H. S. Wiiison, M.B., D.P. 


Post-graduate Class for Medical Practitioners, Veterinary Surgeons, 
Analysts, &c., and the Class for the Diploma of Public Health wil] 
commence on January 7 

An Evening Class will commence on Monday, January 12, 6.30-8.30 p.m. 

For full particulars of these and other Classes, and of the facilities for 
Private Study and Original Research, apply to the ProrEgssor. 

Prospectus may be obtained from the SECRETARY. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNDEK THE AusPICES OF His Majésty’s GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 


(IN CONNECTION WITH THE HosPITALS OF THE SEAMEN’S 
HosPiITaAL SOcIgTY.) 
The next SESSION commences on Thursday, January 15, 1 


Prospectus, Syllabus, and other particulars, a to the 
P. ICHELLI, Esq., Seamen's Hospital, 


3. For 
tary, 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF remem TECHNOLOGY, ARTS AND 


The NEXT TERM begins Wednesday, January 7, except for Classes in 
the Agricultural Department, which will resume on January s. 
Prospectus (post-free) from the REGISTRAR. 


Prelim. Sci., Inter. and Final B.Sc. 


AND ALL SCIENCE AND MEDICAL EXAMS. 


PRACTICAL AND THEORETICAL TUITION in 
BOTANY, CHEMISTRY, PHARMACOLOGY & THERAPEUTICS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM. 


Freperick Davis, 49 and 51 Imperial Buildings, Ludgate Circus, E.C. 


PRACTICAL AND THEORETICAL TUITION 


In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 
R. C. T. Evans, B.Sc.(London), 
Director of the 
Heatucote Science LABORATORIES, 
9 Heathcote Street, Gray's Inn Road, W.C. 


SCHOLASTIC.—Science and Mathematical 


Masters required. (1) Chemistry and Physics, Salary, £100, board 
and residence. (2) Mathematical Tutor required for Army work, £170 
(about), non-resident. (3) Oxford or Cam ~~ Graduate as Mathe- 
matical Master, £125 to £150, non-resident. any other vacancies.— 
Address, Grirritus, SMITH, Powett & Smirn, Tutorial Agents 
(Estd. 1833), 34 Bedford Street, Strand, London. 


An ASSOC.R.S.M. and F.I.C. having a 
special Engagement to fulfil during the next three years is desirous 
of i diately disposing of his Analytical and Metallurgical Busine~s 
upon fair terms to a fully qualified Gentleman having £1000 at his 
command. Exceptional opportunity. Only Principals need apply.— 
Address Ferros, Offices of NATURE. 


CURATOR required for COMMERCIAL 


MUSEUM in this country. Foreign or Colonial experience desirable. 
Salary, £350-400. Address ‘‘ Curator,” Nature Office. 


WANTED at once, TAXIDERMIST with 
Museum Experience, specially in Grouping.—Apply, stating wag:s 
required, Director or Museums, Liverpool. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge High«r 
Local, thorough acquaintance with Modern Lan; es). Research, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 
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BARGAINS IN SCIENTIFIC BOOKS. 


SOWERBY (J. G.), ROOKS AND THEIR 


NEIGHBOURS. By J. G. Sowerby. illustrations by the Author. 
Royal 8vo, cloth. (Pub. 6s. net.) 1s, 4. 


‘«* Rooks and their Neighbours’ isa prettily-illustrated volume of pleasant 
gossip | about Rooks by a writer who, while making no pretence to be 
scientific, has kept his eyes open, and has observed with care and 
symp. thy the manners and customs of his rookery.”—7he Times. 

‘Mr. Sowerby is obviously a careful and patient observer, and has a 
pleasantly humorous way of recording his impressions."—Land and 
Water. 

“Mr. Sowerby knows his oa 


He has watched them day and night, 
and summer and winter... . The volume will yield, along with much 
amusement, not a little information. It is seasoned throvghout, and with 
good taste, with the author's pleasant wit.” —7he Scotsman. 


HATSCHEK (B.), INTRODUCTION TO 
THE STUDY OF THE AMPHIOXUS. Edited by James Tuckey, 
M.A., Lecturer in the University of Durham, illustrated. Crown 8vo, 
cloth. (Pub. 6s.) 1s. 4d. 


NEWTON (ALFRED, M.A., F.R.S.), DIC- 
TIONARY OF BIRDS. An ——- sents of Ornithology. By 
A. Newton, assisted by H. Gadow, F. = Contributions from 
Richard Lydekker, B.A., C. S. Roy, MG A., and R. W. Shufeldt. With 
340 . rc and map. 8vo, cloth, 1232 pp. (Pub. 16s. net.) 
8s. 6 

“4 work of which it would be difficult to speak too highly.”—Axnals of 
Natural History. 

work which is truly tal.” —A th 

“ May be correctly characterised as altogether the best book about birds 
that has ever been written in English or any other language.’ *—Science. 

“As it stands, it is the most comprehensive review of the subject of 
ornithology extant, and in it will be found a concise summary of most of 
the important works of ornithology from the earliest times.”— Mature. 

“The appearance of a general work on birds by an ornithologist of the 
long experience of Professor Newton may well be regarded as marking an 
epoch in the science of which it treats."—Natural Science. 


Post free in the United Kingdom. 


H. J. GLAISHER, New and Remainder Bookseller, 
57 WicMoRE STREET, Lonpon, W. 
Catalogues post free on application. 


X-RAY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH own ty. 
As supplied by us to H.M. Government and the leading Hospitals 
and X-Ray Workers throughout the World. 

We are the ACTUAL MANUFACTURERS, and 

Guarantee every Co 


reaking down. 


COx’S IMPROVED 
PATTERN ELECTRO- 
LYTIC BREAK 
. (as figured). 
Price... ... ... §O/- 


COX’S PORTABLE FIELD 
SERVICE COMPLETE 
OUTFIT, supplied to H.M. 
Admiralty, War Office, the 
New Royal Yacht, and in 
use at a large number of 
Hospitals in all parts of the 
world. 


MACKENZIE DAVID- 
SON’S IMPROVED 
PATTERN MOTOR 
MERCURY BREAK. 
(Working direct on any 
circuit from 12 to roo volts) 
of which we are the SOLE 
MAKERS. Price £6 6s. 
Absolutely the best for X- 
vays and Wireless Tele- 
graphy. 

HIGH | FREQUENCY APPARATUS. 


N.B.—Our INDUCTION COILS and APPARATUS 
are not only less costly than other makers’, but give results 
unexcelled by any of them. 

oR WriTE FOR ouR ILLUSTRATED List, TESTIMONIALS 

AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post 
FREE TO READERS oF ‘‘ NATURE.” 


HARRY W. COX, Lrp., 


9, 10 & i GURSITOR STREET, CHANCERY LANE LONDON. 


BROWNING’S SPECTROSCOPES. 


NOTE NEW 


SPECTROSCOPE has a xtreme! 

dense glass, of very superior workmanship + sirele is divid 
and reads with to single the slit is furnished 
with a reflec prism, by means of which two spectra can be 
shown in the field of “4 at the same time. The instrument. 
will divide the D line in the Solar Spectrum, or the yellow 
Sodium lines distinctly. with a ht alteration of the adjust- 
ments, the instrument can be used for taking the refractive and 
dispersive powers of solids or liquids. The Student's Spectroscope 
is the best instrument for the Laboratory and for all general 
work in 


Complete in Cabinet £700 
ith Tangent Screw Motion to ‘Vernier, Rack 
bin and extra-power Eyepiece in’ -~ £816 0 
ger Model of the above Tangent Spec 
Drawer . £15 0 O 


ILLUSTRATED CATALOGUE OF SPECTROSCOPES AND 


SPECTROMETERS, POST FREE, 


BROWNING, 78 (late 63) Strand, London, W.C. 


MOST SIMPLE TO WORK. 
MOST PERFECT" 

NEGATIVES CAN BE TAKEN WITH ANY PLATE CAMERA. 
COMPLETE OUTFITS 


RESULTS. 


25s. 


LANTERN SLIDES 


OUTFITS FOR PRINTING ON PAPER, 


FROM 2O8s. 
(Descriptive Booklets Now Ready.) 


& 58” Write for booklets, post free to readers of Sita or call and see the results amateurs have produced by our process. 


SANGER SHEPHERD & C0 Factory and Offices, 5, 6, and 7 Gray’s Inn 
ug Passage, Red Lion St., Holborn, London, W.C 
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CAMBRIDGE UNIVERSITY PRESS. 
BIOMETRIKA. 


A JOURNAL FOR THE STATISTICAL STUDY OF 
BIOLOGICAL PROBLEMS. Edited, in consultation 
‘with Francis GALTON, by W. F. R. WELpoN, Kari 
Pearson and C, B. DAVENPORT. 

Now Ready. Vol. 1I., Part I. (November, 1902). Price ros. net. 
ontents 
I. On the Systematic Fitting of Curves to Observations and Measure- 
ments. Part (With 8 Figures.) By Karl Pearson, F.R.S. 
1i. Quantitative Study of the Effect of Environment upon the Forms of 
Nassa obsoleta and Nassa trivittata from Cold Spring Harbor, 
Long Island. (With 5 Figures.) By Abigail ed Dimon. 
On the Ambiguity of Mendel’ s Categories. By W R. Weldon, 
F.RS. 


Iv. On Inheritance in the 


Miscellanea. 


Cooperative Investigations on Plants: I. 
Shir ley Poppy. 
(i) Note on the Results of Crossing Japanese aes 
Mice with European Albino Races. (With 4 Figures.) By A Darbi- 
shire. (ii) Interpolation by Finite Differences. (Two mit H. Vari- 
ables.) By W. Palin Elderton. (iii) hn mes in the Moscatel (Adoxa 
Moschatellina, L.) (With 3 Figures.) By Henry Whiteh (iv) S 
Change in the Characters of Aster Aenanthaides (Muhl.). Note on a paper 
by G. H. Shull. 
On the Number and Arrangement of the Bony Plates of the Young 
John Dory. By L. W. Byrne. (With 1 Figure and Plate I.) 
Subscription Price, 30s. per volume (post free). Single Copies, ros. net. 
Full Prospectus on application. 
London: C. J. CLAY & ay os, Cambridge University Press Warehouse, 
‘Ave Maria Lane. 


THE GEOGRAPHICAL JOURNAL. 
PRICE 2s. 
CONTENTS.—JANUARY. 

Seismological Observations and Earth Physics. By John Milne, F.R.S., 
F.G.S. (with 3 Illustrations and Map). 

Notes on the dountry between Lake Nyasa and Victoria Nyanza. By 
Assoc. M. Inst. CE. F.R.G.S. (with 5 Illustrations 
an 

= Eastern Borderlands of Kikuyu. By Captain B. Dickson, R.A. (with 

ap 

The Voyage of the Gauss from Cape Town to Kerguelen. 

Vola. By Captain F. H. Ruxton Gwith § Sketch-map). 

The Chile-Argentine Arbitration (with Map). 

Geographical Di-tribution of Plant- diame in Ireland. 
Praeger (with 21 Illustrations). 

Reviews : Europe—The English Lakes. The Hebrides. Spain. Asia— 
The Hissar Mountains. China. The Himalayas and Persia. Nepal. 
Syria and Palestine. Africa—East Africa, French Congo. The Moors. 
Nigeria. Tripoliand Tunis. America—Irrigation in the United States. 
South America. General—Maps and Map Reading. History of 
Geography. 

The Monthly Record. 

Meetings of the Royal Coppeiient | Society, Session 1902-1903. 

Geographical Literature of the Month. 

‘New Maps. 

London: EDWARD STANFORD, 12, 13, 14 Long Acre, W.C. 


With 30 Original Illustrations. Price as. ¢. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 


By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. 
Dental eet" to the Evelina Hospital, Southwark. 


By R. Lloyd 


THE SAME AUTHOR 


The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W 


W.F. STANLEY 0O., 


LIMITED. 


HIGH-CLASS SURVEYING 


AND 


DRAWING INSTRUMENTS. 
Highest Awards in all Competitions. 
Two Gold Medals. 
PRCFESSOR FULLER’S 


CALCULATOR, 


500 inch log- line on —, 
PRICE . 


GREAT TURNSTILE, HOLBORN, LONDON. 


REYNOLDS & BRANSON, Liv, 


LABORATORY OUTFITTERS. 
Sole Authorized Makers of the 


STROUD & RENDALL 
SCIENCE LANTERN 


for Vertical and Horizontal Projection 
of Slides and Apparatus. 


1902 UNIVERSAL MODEL (Patent). 
Packs in Case 21” x 8” X 12”. 


A new Model introduced to meet requirements ‘of all demonstrators. 

Many novel advantages. Open front stage and adjustable table for tall 

apparatus. Prisms silvered or plain. Selected optical parts. Suitable 
for Arc, Lime Light, Acetylene, &c 


Price complete, as illustrated, £9 9s. 


tgor MODEL, as formerly advertised, and with one prism, £8. 
lilustrated Catalogue of Physical and Chemical Apparatus, 350 pp. and 
1200 /llustrations, free to Principals, Teachers, &c. 
Special Designs made to instructions in our own workshop. 


14 COMMERCIAL STREET, LEEDS. 


CROMPTON POTENTIOMETER SYSTEM. 


Bifilar Adjustment Head of Reflecting 
Galvanometer. 


NS 647 


WRITE FOR DESCRIPTIVE PAMPHLET TO 


CROMPTON & Co., Limited, 
CHELMSFORD, ENGLAND. 
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“THE MEASUREMENT OF TEMPERATURE BY 
ELECTRICAL MEANS.” 


if you have not read this we shall be glad to send you a Copy on receipt 


ojection 


of a Postcard. 


THE SCIENTIFIC INSTRUMENT COMPANY, Ltd., 
CAMBRIDGE. 


PAMPHLET of the ‘ ECHELON” GRATING 
POST FREE ON APPLICATION. 


THE 


MICHELSON ECHELON 
DIFFRACTION GRATING. 


The most convenient and powerful instrument yet devised for 
the minute Analysis of Bright Line Spectra ; and in particular 
for the observation of the Zeeman effect. 


The accompanying illustration shows the complete set of apparatus as 
supplied to many of the principal Universities of Great Britain and the 
ntinent. 


ADAM HILGER, 


75a CAMDEN ROAD, LONDON, N.W. 
(Late of 204 STANHOPE STREET.) 


FOR RONTGEN-RAY& FINSEN LIGHT WORK SCHOOL BOTANY. 


We have prepared for use in Primary and Secondary Schools 
THE 10-INCH Collections of Specimens of Various Woods. 


They are very carefully selected in cross and long sections, in order 
to show the distinctive features and marks of each individual wood, and 
1 N D U CTl '@) N Cc Ol LS also to show their well-marked Botanical Characteristics, such as the 

Bark, Rings of Growth, Meduilary Rays, &c., &c. 

We are convinced they will be of great practical use to the teacher. 
They cover a wide range of British and Foreign Woods, comprising all 
those usually met with. 


We would also call your attention to a Specially Prepared Porous 
Paper for Drying and Preserving Botanical Specimens. It is 
far superior to ordinary Blotting Paper, in that it »s much more porous, 
and at the sametime, ts freed from any substances likely to injure the 
delicate colour of the plants. It has the advantage of being cheaper 
also than the common blotting Paper. Prices on Application. 


| A. GALLENKAMP & Co., Ltd, 
19 & 2x SUN STREET, FINSBURY, LONDON, E.C. 


“X” RAY TUBE FOR THERAPEUTIC WORK 


In using this tube there is no necessity 


MANUFACTURED BY to screen healthy tissues while treating 


MARGONT § WIRELESS TELEGRAPH trough window ot special gis 


LTD.” at end of projection. PATENT APPLIED FOR. 


ARE UNRIVALLED. A. C. COSSOR, 54 Farringdon Road, E.C. 


HIGHEST. EFFICIENCY, BEST WORKMANSHIP, GREATEST 
DURABILITY, LOWEST PRICE. For Photography, Unsurpassed for fins definition, 


In constant use in all parts of the World. Coxe TENses 


Descriptive Price List Post Free on application to 
18 FINCH LANE, LONDON, E.c. Javon Hopson 
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MACMILLAN & C0.’S BOOKS FOR STUDENTS OF CHEMISTRY. 


AN INTRODUCTION to the STUDY 
OF CHEMISTRY. By Prof. W. Ii. PERKIN, IRs | 
Pay ae S., and BEVAN LEAN, D.Sc., B.A. (Lond. ). 

A OF CHEMISTRY. By 

INORGANIC CHEMISTRY for BE- 
GINNERS. By Sir HENRY E. ROSCOE, F.R.S. 
Assisted by jOsEPH Lunt, B.Sc. Globe 8vo, 2s. 6d. 


LESSONS in ELEMENTARY CHE- 

MISTRY, INORGANIC and ORGANIC. By Sir 

ROSCOE, F.R.S. Sixth Edition, thoroughly 
revised. Fcap. 8vo, 45. 6d. 


INORGANIC CHEMISTRY FOR 


ADVANCED STUDENTS. By Sir H. E. ROSCOE, 
F.R.S., and Dr. A. HarpEeN. Globe 8vo, 45. 6d. 


TREATISE on CHEMISTRY. By 
Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- 
LEMMER, F.R.S. New Edition. Completely revised 
by Sir H. E. Roscog, assisted by Drs. H. G. COLMAN and 
A. HARDEN. Vol. I. The Non-Metallic Elements. 8vo. 
21s. Vol. II. The Metals, 31s. 6d. Vol. III. The 
Chemistry of the Hydrocarbons and their Derivatives, or 
Organic Chemistry. Parts II., IV., and VI., 21s. each. 
Part III., 18s. 

INTRODUCTORY CHEMISTRY for 
INTERMEDIATE SCHOOLS. By L. M. JONES, 
B.Sc. Globe 8vo, 2s. 

CHEMISTRY FOR ORGANISED 


SCHOOLS OF SCIENCE. By S. PARRISH, B.Sc. 
*« With Introduction by Dr. ForsyrH. Globe 8vo, 2s. 6d. 


AN INTRODUCTION TO THE 


A 


SCIENCE AND PRACTICE OF QUALITATIVE | 


CHEMICAL ANALYSIS, INORGANIC. By CHAP- 
MAN JONES, F.I.C., F. C. S. Crown 8vo, 6s. 


PRACTICAL INORGANIC CHE- 


MISTRY FOR ADVANCED STUDENTS. By 
CHAPMAN JONES, F.L.C., F.C.S. Globe 8vo, 25. 6d. 


PRACTICAL INORGANIC CHE- 


MISTRY. By G.S. TURPIN, D.Sc. Globe 8vo, 2s. 6d. 


LESSONS IN ORGANIC CHEMIS- 
TRY. ByG.S. TURPIN, D.Sc. 2s. 6d. 

A TEXT-BOOK of INORGANIC 
“CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 
INORGANIC CHEMISTRY. By Prof. 

I. REMSEN. Crown 8vo, 6s. 6d. 

ORGANIC CHEMISTRY. By Prof. 
I. REMSEN. Crown 8vo, 6s. 6d. 

The ELEMENTS of CHEMISTRY. 
-By Prof. I. REMSEN. New Edition. Feap. 8vo, 2s. 6d. 

COLLEGE TEXT-BOOK of CHE: 
ag spe By. Prof. I. REMSEN. Extra Crown 8vo, 

net. 

A JUNTOR COURSE of PRACTICAL 
CHEMISTRY. By FRANCIS JONES, F.R.S.E., F.C.S. 
With a Preface by Sir H. E. Roscor, F.R.S, . Eighth 

Edition. Globe 8vo, 2s. 6d. Questions, 35. 

AN ELEMENTARY TEXT-BOOK 

By W. G. MIXTER. Second 
ition rown Svo, 7. 
PRACTICAL METHODS OF OR- 


GANIC CHEMISTRY. By L. GATTERMANN, Ph.D. 
Translated =" A. SHOBER, Ph.D. Crown 8vo, 8s. 6d. 


Illustrated. With | 


PRACTICAL CHEMISTRY. By R. 
ABEGG and W. HERZ. Translated by H. T. CAL- 
VERT, B.Sc. Crown 8vo, 6s. 

CHE. 


PRACTICAL ORGANIC 
MISTRY FOR ADVANCED STUDENTS.’ By 
JULIUS B. COHEN, Ph.D. Globe 8vo, 3s. 6d. 


THEORETICAL ORGANIC CHE. 
MISTRY. By JULIUS B. COHEN. Globe 8vo, 6s. 


AN EXPERIMENTAL STUDY OF 


GASES. By M. W.. TRAVERS. 8vo, ‘tos. net. 


RISE and DEVELOPMENT of the 
LIQUEFACTION OF GASES. By W. L. HARDIN, 
Ph.D. Globe 8vo, 6s. ; 

THE GASES of the ATMOSPHERE. 


By Prof. W. RAMSAY, F.R.S. Extra Cr. 8vo, 6s. net. 


A DICTIONARY OF CHEMICAL 
By A. M. COMEY, 


ESSAYS in HISTORICAL CHEMIS- 
TRY. By T. E. THORPE, C.B.,; LL.D., F.R.S. 
Second Edition. 8vo, 12s. net. 


The PRINCIPLES of INORGANIC 
CHEMISTRY. By WILHELM OSTWALD. Trans- 
lated by ALEXANDER FINDLAY, M.A., B.Sc., Ph.D. 
8vo, 18s. net. 

‘The SCIENTIFIC FOUNDATIONS 
OF ANALYTICAL CHEMISTRY TREATED IN 
AN ELEMENTARY MANNER. By WILHELM 
OSTWALD, Ph.D. Translated by GEORGE 
M‘GOWAN, Ph.D. Second Edition. Crown 8vo, 6s. net. 


MANUAL of PHYSICO-CHEMICAL 


MEASUREMENTS. By Prof.W.OSTWALD. Translated 
by J. WALKER, D.Sc., Ph.D. Illustrated. 8vo, 7s. net. 


INTRODUCTION TO PHYSICAL 
CHEMISTRY. By Prof. JAMES WALKER, D.Sc., 


Ph.D. 8vo, Ios. net. . 

LABORATORY MANUAL EX- 
PERIMENTS TO ILLUSTRATE THE ELEMEN- 
TARY PRINCIPLES OF CHEMISTRY, By H. W. 


HILLYER, Ph.D. Medium 8vo, 4s. net. 


LABORATORY MANUAL OF 


ORGANIC CHEMISTRY. By Dr. LASSAR-COHN. 
Translated by A. SMITH, B.Sc., Ph.D. Crown 8vo, 8s. 6d. 


CHEMICAL ARITHMETIC. With 
1200 Problems. By S. LUPTON, M.A. 2nd Edition, 
revised. Fcap. 8vo, 4s. 6d. 


CHEMICAL ANALYSIS OF OILS, 
FATS, WAXES, AND OF THE COMMERCIAL 
PRODUCTS DERIVED THEREFROM. By Dr. J. 

LEWKOWITSCH. | 8vo, 255. net. 

LABORATORY COMPANION TO 
FATS AND OILS INDUSTRIES. _ By Dr. a LEW- 

KOWITSCH. ‘8vo, 6s. net. 

OUTLINES of INDUSTRIAL CHE- 
MISTRY. By F.H. THORP, Ph.D. 8vo, 155. net. 
THEORETICAL CHEMISTRY. By 
— oa Translated by Prof. C. S. PALMER. 

vo, I5s. ne 

SYSTEMATIC SURVEY OF THE 
ORGANIC COLOURING MATTERS. By Dr. G. 
= ULTZ and P. JULIUS. Translated and Edited by 

. GREEN, F.I-C.; F.C.S. Royal 8vo, 215. net. 


A 


MACMILLAN AND CO.,, LIMITED, LONDON. 
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WORLD TRAVEL 


Organised by HENRY S. LUNN, M.D., F.R.G.S., 
w. HOLDSWORTH LUNN and CONNOP F, S. PEROWNE, 


WINTER CRUISES TO PALESTINE AND ECYPT 


On the S.Y. ARGONA UT, tonnage 3273, h.p. 4000. 
Electric light. First-class cuisine. 
SAILING AS FOLLOWS :— 


January 29th to February 25th.—From Marseilles to Pirgzus 
(for Athens), Jaffa (for Jerusalem), Alexandria (for Cairo), Naples, 
—_ —A Twenty-Six Days’ Cruise for Twenty Guineas 
and upwards. Return Ticket London—Marseilles included. 


£10 10s. Swiss Skating and Tobogganing Parties. 


Full particulars from THe SECRETARY, 5 Endsleigh 
Gardens, London, N.W. 


ORIENT COMPANY’S PLEASURE 
CRUISES 


By their ov CUZCO and ORIENT, 
From LONDON 
OROCCO, BALEARIC ISLES, SOUTH OF FRANCE, 
CRETE, SYRIA, PALESTINE, EGYPT, 
LGERIA, &e., 
26TH FEBRUARY TO 22ND APRIL. 
For SPAIN, SOUTH OF FRANCE, GREECE, 
CONSTANTINOPLE, &c., 
14TH MARCH To 27TH APRIL. 
Passengers travelling overland to Villefranche can leave London 
cespectively on the 6th and 24th March. 
Fares from 50 to 90 Guineas, according to Cabin. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTOR 


SPECIAL SHOW-ROOM FOR cammuate. 


pe Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiori < of and 
istinguished 


patrons, Museums, Colleges, 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 
36 STRAND, LONDON, W.C. 
(F ive Doors from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 
to illustrate the leading Text-books on 
GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Spedmens t in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
GRATIS. 
Geologists’ Hammers, Boxes, &c., 
THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


M {Ki GREEN & CO. Office: Fenchurch 
anagers \ANDERSON, ANDERSON & CO./ Avenue, London, E.C. 

For passage apply to the latter firm at 5 Fenchurch Avenue, E.C., or to 
the West End Branch Office, 16 Cockspur Street, S. 


JUST PUBLISHED. 
PRICE 


ENTOMOLOGICAL APPARATUS, EUROPEAN 
BUTTERFLIES AND MOTHS, BEETLES, &c. 


SENT FREE ON APPLICATION. 


HEYNE BROS., 


110 STRAND, LONDON, w.c. 
Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mini 
Technical Schools, and for ‘Study. 
WIHERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 
Stones, Meteorites, Rare Minerals, 


ALL LISTS 


JAMES R. GREGORY & 
MINERALOGISTS, &c., 
lo Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores ;— 


KELSO PLACE, STANFORD RD., KENSINGTON, W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pcttery 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, F Diatoms, Amoeba, Arcella, 
Vorticella, Floecularia, Step hanoceros, Melicerta, and man 
other S) ‘ond Life. Price xs. per Tube, Post Free. Helix 

ion, &c., for tion purposes. 


THOMAS BOLTON, 


25 BALSALL HEATH ROAD, BIRMINGHAM. 
MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, iporus; Neres 
Aphrodite, Rg er Lanice, Terebella; Lepas, Balanus, 

Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eiedoog. Peston Pectens 
Rugula , Pedicellina, Holothuria, Asterias, Echinus ; Ascidia, Salps 
preserved), Seylli ium, c., &c. 

For Hate and more ~— lists apply to 

ical Laboratory, Plymouth. 


THE DIRECTOR. 


Half-yearly ..... 6 

erly eo. 7.6 


OFFICE: ST. MARTIN’S STREET, LONDON, 


NOTICE.—Advertisements and business letters for NATURE should be.addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE@s “ PHUsIs,” LONDON. 
SUBSCRIPTIONS TO 


“NATURE.” 
| To ALL PLacges ABROAD :— 
es < -- @80 


Cheques “ae Money Orders payable to MACMILLAN & CO., Limited. 
w.c, 
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Now READY.” TOWNSON & MERCER, 


a Scientific Apparatus Manufacturers and Laborato 
INCLUDING MANY NEW. FORMS OF Outfitters to the Home ‘and Colonial Departments of 
: H.M. Government, Scientific Institutions, Colleges, 
APPARATUS IN and the various Industries throughout the Wor 1 


chools. 


A p 10 G A P ~ Y, trations, 2s. 6d., or by Posttzs. (Free} 
oG@s € «& = = = = 
HIGH FREQUENCY, improved form taking up much less space and distilling larger quantities 


ordinary Condenser. Price 5/- each. 


HIGH POTENTIAL TREATMENT, a 
ELECTRO THERAPY, &., 


wiheaal olen pattern, with adjusting screw in centre (as illustration) ; jaws, 


Tam 


POST FREE ON A PPLICA TION. cork: aa opening out to 2sinches. Price 2/- each. 
Sole Agents for United Kingdom and its Colonies er 
for the, celebrated Instruments of MAX KOHL in PARALLEL 
PHYSICS and CHEMISTRY. CLAMP. 
pe patented, jaws, lined 
with removable 
ISENTHAL & CO., cork, opening out 
85 MORTIMER STREET, LONDON, W. 


Price 4/6 each. 
Contractors to the Admiralty, War, India and Z 
Colonial Offices, &c. 


SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. 


Cc. E. MULLER, ORME & CO. 


CONTRACTORS TO HIS Beet GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.C.. 


MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
-~HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 


CATALOGUES POST FREE. STUDENTS’ SETS OF APPARATUS. 


CONNOISSEURS trv a pair or 


A UNIQUE : GLASSES 
NEW YEAR GIFT 


FOR YOUR FRIENDS. 


Price 21/- 


AGENTS FOR Goerz, Ross, 
and Zeiss Prismatic Field Glasses. 


The London Stereoscopic Co., 
106 & 108 Regent W.; and 54 Cheapside, £.C. 


Printed by Richarp CLay anp Sons, Pra at 54 & 8 Bread Street Hill, Queen Victoria mean in the City of London, and published by Macmt LAN 
anv Co., Limirep, at St. Martin's Street, London, W.C., and Tue Macmittan Company, 66 Fifth Avenue, January 1, 1903. 
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** To the solid ground 
O, Nature trusts the mind which builds jor aye.” —WorvswortH. 


No. 1732, VOL. 67] 


THURSDAY, JANUARY 8, 1903. 


[PRICE SIXPEN( E 


Registered as a Newspaper at the General Post Office.] 


All Rights are Reserved. 


WIRELESS TELEGRAPHY. 


Messrs. NEWTON are now executing another large orcer 
for Coils for the Admiralty. 


THE “APPS-NEWTON ” INDUCTION COILS, 
made entirely at Newton Works by 
NEWTON & CoO., 
3 FLEET STREET, E.C., 


are now used by all the principal Military, Naval, and Commercial 
Experts in Wireless Telegraphy, as well as in Radiography. 


REYNOLDS & BRANSON, ‘td. 
Chemical and Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS, 


COMBINED CHEMICAL AND PHYSICAL BENCH, illustrated 
above, as supplied to National Physical Laboratory, Teddington, fitted 
fot Gas, Water and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Illustrations, free on application. 
BENCHES AND FITTINGS TO SUIT ALL_REQUIREMENTS. 


4 COMMERCIAL STREET, LEEDS. 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, 3 inch 
. Object - glasses, in Mahogany 
Case 


£5 12s. 6d. 


D..uble Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


68 CORNHILL, 
LONDON. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powerful Illuminants. 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Giare, and 
RENDER THE LIGHT SOFT AND COOL. . 
N. and Z.’s SPORTING SPECTACLES, close-fitting and having extra 
large lenses, are the best for Billiards, Riding, &c. * Jnahy 
Tllustrated Price Lists Free by Post to all parts of the World. 
Mororists’ AND OTHER Eve Protectors AND Face SCREENS. 


NEGRETTI ano’ ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES: 46 CORNHILL 122 REGENT STREET 
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UNIVERSITY OF LONDON. 


NOTICE IS HEREBY GIVEN, That on WEDNESDAY, April 1 
next, the Senate will proceed to elect Examiners in the following Depart- 
ments for the year 1903-4. 


FOR EXAMINATIONS ABOVE THE MATRICULATION. 


The Examiners appointed may be called upon to take part in the Ex- 
amination of both Internal and External Students. The remuneration of 
each Examinership consists of a Retaining Fee for the year, and a pro rata 
payment for Papers set, Answers Marked, and Meetings attended. Full 
particulars can be ob d on ion to the PrinciPaL. 


pp 
THEOLOGY. 


Twoin The Hebrew Text of the Old Testament and the Greek Text of 
the New Testament. 


ARTS AND SCIENCE. 


} nag in The Art, Theory, and His- 
tory of Teaching. 
One in Mathematics, 
One in Experimental Physics. 
One in History. One in Chemistry. 
One in The French Language and One in Botany cat Vegetable Phy- 
Literature. siology. 
One in The German Languageand  Onein ~ Anatomy and 
Literature. Zoolo, 
One in Mental and Moral Science. One in Geology and Physical Geo- 
| graphy. 
Laws. 


One in Jurisprudence, Roman Law, | One in Common Law and Law and 
Principles of Legislation, and Principles of Evidence. 
International Law. One in Constitutional History of 

One in Eguity and Real and Per- England. 
sonal Property. | 


One in Latin. 

One in Greek. 

One in The English Language and 
Literature. 


Music. 
One in Music. 


MEDICINE. 


One in Medicine. | One in Materia Medica and Phar- 
One in Surgery. |  maceutical Chemistry. 

One in Anatomy. One in Forensic Medicine. 

One in Physiology One in State Medicine, 

One in Obstetric Medicine. One in Mental Physiology. 


ENGINEERING. 


One in Engineering, including One in Electrical Technology. 
Theory of Machines and of | One in Engineering Drawing. 
Structures, Strength of Materials, 
Surveying, Hydraulics, and | 
Theory of Heat Engines. 


Economics. 

Two in Geography (Economic and 
Commercial). 
One in Statistics. 


Two in Economics. 

Two in The Existing British Con- 
stitution (including English Local 
Government and the Govern- 
ment of Colonies and Dependen- 
cies). 

For rut MATRICULATION EXAMINATIONS or JUNE anv 
SEPTEMBER, 1903, anp JANUARY, 1904. 


One in Geography. 


Candidates must snd in their names to the Principat, with any 
attestation of their qualifications they may think desirable, on or before 
SATURDAY, JANUARY 31. (It is particularly desired by the Senate 
that no application of any kind be made to its individual Members.) 


University of London, 
South Kensington, S.W., By Onde te Senate, 


December, 1902. UR W. RUCKER, 
Principal. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


Tuesday next Gave 13), at Five o'clock. Professor ALLAN Mac- 
FADYEN, First of Six Lectures on “‘The Physiology of 
Digestion.” One al the Course. 

Thursday (January Five o'clock. ArTHUR Joun Evans, Esq., 

L.D., D.Litt., M.A., F.R.S. First of Three Lectures on ‘ ‘ Pre-Pheenician 
Writing i in Crete, and 4 ‘Bearings on the History of the Alphabet.” Half- 
a-Guinea. 

(January 17), at Three o'clock. Sir Freperick Bripce, 

Mus.D Doc. First of Three Lectures on the “ Bi-Centenary of 
Semant Pepys: his Musical Contemporaries, Criticisms and Compositions.” 
{With Musical Illustrations.) Half-a-Guinea. 

Subscription to all the Courses in the Season, Two Guineas. 

Friday sremiag (January 16), at Nine o'clock. Professor Dewar, M.A., 
LL.D., D.Sc., F.R.S. ‘*‘ Low Temperature Investigations.” 


An ASSOC.R.S.M. and F.I.C. having a 


special Engagement to fulfil during the next three years is desirous 
of i g of his Analytical and Metallurgical B 


ely 
upon fair terms toa fully qualified Gentleman having £1000 at his 
command. Exceptional peor Only Principals need apply.— 
Address Frerros, Offices o 
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BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES, Systematic Courses of Instruction 


(Lectures and Laboratory) are ange in the followin 
Chemistry... E. MacKenzie, D., D.Sc. 


Physics GriFFITHS, D. 
Mathematics on os H. Smart, M.A. 
Zoo’ W. Untuank, B.A., B.Sc. 
Geology a and Mineralogy... Geo. F. Harris, F.G. s. 
ni } Geo. Patcuin, A.R.S.M. 
The —— Courses all include practical work in wel! Labor 


tories, and provide for the requirements of the UN Vv’ RSITY - 
LONDON DEGREES. 

Instruction in Modern Languages—French, German, Spanish, Russian, 
Italian, Dutch. 


EVENING CLASSES are also held in Biology, Ph jiology, Practical 
Geometry, Machine Construction, Steam and Applied Mechanics, Building 
Construction, Land and Quantity Surveying, and Estimating. 

Courses for Conjoint Board, Dental and Pharmaceutical Exams. 

Further information on application to the PrincrPaL. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 
(Near Moorgate Street and Liverpool Street Stations.) 
PrincipAL: SIDNEY HUMPHREYS, B.A., LL.B. 


FIFTY-FIFTH SESSION, 1902-3, 
EVENING CLASSES in ALL BRANCHES of SCIENCE 


at almost nominal fees. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, PHYSIOLOGY, BOTANY, 
GEOLOGY, and all branches of PHYSICS. 


Special Classes for London University, Conjoint Board and 


other examinations. Classes are also held in all Commercial 


Subjects, in Languages, Literature and Art. All Classes are 
open to both sexes. Library, Reading and Coffee Rooms open 
to members. Numerous valuable prizes awarded annually. 


Prospectuses, and all other information, gratis on application. 
DAVID SAVAGE, Secretary. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 


The LENT Term begins on Thursday, 15. 

The College provides instruction for students preparing for the University 
of London Degrees in Arts, Science and Preliminary Medicine ; also in- 
struction in subjects of General Education. 

There is a pees Department for Teachers, a Hygiene Department 
and an Art School. 

Students can reside in the College. 

Full information from the Principat. 


BEDFORD COLLEGE FOR’ WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 


Heap or THe DerartTmMeNT: Miss HANNAH ROBERTSON, B.A. 


The SESSION for 1903 opens on Thursday, January 15. 

The Course includes full preparation for the Examinations for the 
Teaching Diplomas a ona by the Universities of London and Cambridge, 
held annually in Decem 

A Course of Saturday ening Lectures for Teachers on School Hygiene 
will begin January 24. 


THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF AGRICULTURE. 
-Applications for the appointment of a LECTURER IN AGRI- 
CULTURAL CHEMISTRY, at a Stipend of £250 a year, to date at 
latest from March 1, will be received by the Recristrrar of the College, 
from whom further particulars of the appointment may be obtained. 


SCHOLASTIC.—Wanted, Science and 


Mathematical Master. (1) Mathematics ter Army work, Wanted 
immediately. Salary, £40 per term, resident. ras Mathematics for 
Army work, £100 upwards, resident. (3) Chakteiay and Physics, 
£100, resident.—Address, GrirriTuHs, SmirH, PoweLt AND SMITH, 
Tutorial Agents (Estd. 1833), 34 Bedford Street, Strand, London. 


For other Advertisements similar to above, see page \xxxiv. 


t 
Z 
< 


Locau 


— 
¢ 
: 
| 
| 
| 
| 
ide 
¢ 
ag 
| 
3 
| 
wee 
= 
| 
wii 


E.C. 
truction 


abora- 


ssian, 


actical 
ilding 


DUDDELL’S 


January 8, 1903] 


NATURE 


Ixxxiii 


BAUSCH & LOMB’S 


LABORATORY, 
BACTERIOLOGICAL 


ADVANCED: MICROSCOPE. 


MODEL B.B. 
THE POPULAR 
FAVOURITE. 

With Screw Substage, Iris 
Diaphragm, Coarse and Fine 
Adjustment, Brass Stand, in 


Lock and Key, 
HUYGHENIAN _ 


EYEPIECES. 
From 2” down to }”, 5/- each. 


A.E. STALEY «C0., 


35 ALDERMANBURY, 
LONDON, E.C. 
se BAUSCH & LOMB'S 
x | REPRESENTATIVES 
FOR GREAT 


BRITAIN 
AND EXPORT. 


84 PAGE FULL ILLUSTRATED DESCRIPTIVE LIST, 
THREE PENCE TO COVER POSTAGE. 


As an instance of the High-class y 
and perfection of our Objectives, we ma 
sold over 30,000 of these Microscopes ; in itself, is 
sufficient guarantee of their merit and uality. 
N.B.—See Notes on our Instruments in the New Edition of “‘ Carpenter 
on the Microscope.” 


Polished Wood Cabinet witb 
£2500 


WRITE FOR 
BOOKLET, 
GRATIS. 


‘Tabloid’ 
Photographic 
Zhemicals__. 


NO WEIGHING : NO MEASURING 
NO WASTE : NO TROUBLE. 
= 
PORTABLE AND 
INDISPENSABLE 
FOR TOURISTS. 
ALWAYS READY. 
ALWAYS ACCURATE. 
ALWAYS RELIABLE. 


Sold by all chemists and dealers. 


Burroughs Wellcome and @o., 
Snow Fill Buildings, CONDON, 


PATENT 
PROJECTION 
OSCILLOGRAPH 


By means of this in- 
strument the wave forms 
of an alternate current 
can be observed on a 
screen or tracing desk. A 
catalogue fully describing 
the instrument will be 
sent on application to 


4 
SCIENTIFIC INS? CAMBRIDGE. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT CoO., i. 


CAMBRIDGE. 


SANGER _ | 


_- Write for booklets, post free to readers of NATURE, or call and see the results amateurs have produced by our process. 


SANGER SHEP HER Factory and Offices, 5, 6, and 7 Gray’s Inn 
14 Passage, Red Lion St., Holborn, London, W.C. 


COMPLETE OUTFITS 


MOST SIMPLE TO WORK. 
MOST PERFECT RESULTS. 


NEGATIVES CAN BE TAKEN WITH ANY PLATE CAMERA. 


FROM 


25s. 


LANTERN SLIDES 


OUTFITS FOR PRINTING ON PAPER, 


FROM 2O8. 
(Descriptive Booklets Now Ready.) 
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THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 


Principal Cuarues A. Konn, M.Sc., Ph.D., F.1.C. 
EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requirements of 
those engaged in CHEMICAL, METALLURGICAL and ELECTRICAL 
INDUSTRIES and in trades associated therewith. 
Every facility for special and advanced practical work in well-equipped 


laboratories. 
hemistry ... CHarves A. Koun, M.Sc., Ph.D., F.1.C. 
Physics and Mathematics «. R. S. D.Sc., B.A. 
Metallurgy... ove Guy D. Ricketts, M.A. 
CLASSES IN METALLURGY. 
The Metallurgy of Gold. Assaying. 
Metallography. General Metallurgy. 
Each Course of Lectures will be accompanied by suitable laboratory 


work. 
LENT TERM begins Monday, January s. 
The Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 
For details of the classes apply at the Office of the Institute, or by 
letter to the Principat. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


COUNTY BOROUGH OF WEST HAM. 
MUNICIPAL TECHNICALINSTITUTE. 


Applications are invited for the position of LECTURER IN MATHE- 
MATICS. Commencing Salary, £200 per annum. Candidates must have 
read the circular giving particulars of the duties of the post, which may be 
obtained on sending an addressed foolscap envelope to the Principat, 
Municipal Technical Institute, Romford Road, West Ham, E. 

All applications must be lodged with the Principat before noon, 
January 29, 1903. 


By order of the Council, 
F. E. HILLEARY, Town Clerk. 
Town Hall, West Ham, E., 


January 6, 1903. 


MUNICIPAL TECHNICAL SCHOOL, 


ACCRINGTON. 
WANTED, a SCIENCE MASTER, to teach Chemistry, Mathematics 
and Physiography. ‘Tcaching experience essential. Master appointed will 


Quarterly, 2s. 6d. Post Free: 


THE RELIQUARY AND ILLUSTRATED 
ARCHAOLOGIST. 


Edited by J. ROMILLY ALLEN, F.S.A. 


Tue January PART CONTAINS 


Sussex Pottery. By W. Heneace Lecce. 1o Illustrations. 
Roman Intrecci. By H. Errincron. 4 Illustrations. 
The Church of St. Mary Reculver, Kent. 
LaRKBY. 13 Illustrations. 
Large Bells. By RicHarp Quick. 12 Illustrations. : 
Norman Fonts in Norfolk. By H. Breprorp Pim. 4 Illustrations. 
The Misereres in Minster Church, Thanet. By H. Puitiserr 
Feasey, O.S.B. 8 Illustrations. 

The Inscribed and Sculptured Norman Tympanum at Hawks- 
worth, Notts. 2 lilustrations. 

Leaden Heart Case from Abbey Dore. By Roranp W. Paut. 
2 Illustrations. 

Notices of New Publications.—News Items and Comments. 


London: BEMROSE & SONS, Lrp., 4 Snow Hill, E.C.; and Derby. 


LEWIS’S CGIRCULATING 


MEDICAL AND 


SCIENTIFIC LIBRARY. 


In addition to Medicine and the allied Sciences, the Library 
includes the subjects of Physies, Chemistry, Botany, 
Geology, Zoology, Astronomy, Psychology, Philo- 
sophy, Sociology, c. 

New Works and New EDpITIONS on these subjects are 
added to the Library immediately on publication. 


SUBSCRIPTION, TOWN OR COUNTRY, FROM ONE GUINEA. 


Detailed Prospectus, List of Recent Additions, &c., post free 
on application. 


London: H. K. LEWIS, 136 GOWER STREET, W.C. 


By J. 


be required to give three evenings per week during the current Session to 
the teaching of Science Classes, but some relief from duty in the Day 
School of Science will be offered in compensation. Salary, £100, rising 
annually by £6 to £136 for services in the Day School, plus £28 per Session 
for the Evening ‘Teaching. Application to be made on forms obtainable 
from, and returnable (before January 16) to, 


JNO. RHODES, Secretary. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 


(UNDEK THE AusPICES oF HIS MajEsty’s GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 
(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HospPita. Society.) 


The next SESSION commences on Thursday, January 15, 1903. For 
Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Micnexu, Esq., Seamen's Hospital, 


CARNEGIE RESEARCH 
SCHOLARSHIPS. 


The Council of the Iron and Steel Institute will shortly proceed to award 
Research Scholarships founded by Mr. Andrew Carnegie. Candidates, 
who. must be under 35 years of ege, must apply before February 28 on 
special forms to be obtained from Bennett H. Brovucu, Secretary, Iron 
and Steel Institute, 28 Victoria Street, London, S. 


A MEDICAL MAN, D.S.O., M.A., M.B. 


(Oxon.), &c., interested in acclimatisation and particularly the breeding 
of animals in confinement, wishes to obtain a post as Curator of a Zoo- 
logical Collection. Has served in S. and W. Africa; to a necessarily 
limited extent has had experience in the capture and treatment of 
foreign animals and birds, and would prefer a post where part time 
could be spent abroad collecting. Age 33. Health good. Salary, a 
pound « day if abroad, at home by arrangement.—Address, in first 
instance, ‘‘ MENAGERIE,” c/o Nature Office. 


QUEEN’S COLLEGE, GALWAY. 


A LECTURER IN ELECTRICAL ENGINEERING will be 
appointed to deliver, during the present Session, a Course of about 40 
Lectures and Demonstrations in this subject. Salary, £100. Applications 
to be sent to the REGISTRAR. 

December 31, 1902. 


For other Advertisements similar to above, see tage \xxxii. 


SCIENTIFIC Ano 
| EDUCATIONAL BOOKS 


NEW & SECOND HAND. 

pe- LARGEST STOCK in LONDON of SECOND- 
HAND School, Classical, Mechanical, ELEMEN- 
TARY and ADVANCED SCIENTIFIC BOOKS 
at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 
KEYS 


AND TRANSLATIONS. 


J. POOLE & CO. 


(EsTABLISHED 1854). 


104, CHARING CROSS ROAD, 
LONDON, W.C. 
(Formerly of 33, HOLYWELL STREET, STRAND). 
Enquiries by letter receive immediate attention. 


With 30 Original Illustrations. Price as. ¢d. 


The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. 
Dental Surgeon to the Evelina Hospital, Southwark. 
BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 


PRINCE’S 


SCIENG LENDING 


LIBRARY. 


Annual Subscription (Town or Country) One Guinea. 

Works are included in Astronomy, Biology, Botany, Chemistry, Geology, 
Medicine and the Allied Sciences, Microscopy, Photog 
Physics, Psychology, Sociology, Veterinary Science, Voyages and ‘Trave' 
Zoology, &c. 


Prospectus sent post free to any address. 
85 PRAED STREET, LONDON, W. 


x 
| 
» 

4 

Iasi 

ad. EL 

> 

The 

A. 

Ft 

| 

Af 

> 

] 

| 

; 

’ 

¥ 


January 8, 1903] 


NATURE 


Ixxxv 


AN INTERESTING GIFT. 


DARTON’S LATEST 
IMPROVED SELF-RECORDING 
BAROGRAPH. 


FITTED WITH LEVER MOVEMENT, £6. 
Can be obtained 2 h all Opticians, or of 
he Makers, 


DARTON & Co., 
CLERKENWELL Works 
142 ST. JOHN’S STREET, LONDON. 
Qe Fully lilustrated List of Meteorological 
Instruments above) Post Free, aise List of Electrical Novelties. 


ELECTROLYTIC INTERRUPTER, 


FOR USE ON MAINS. 


The advantages of this form over others are :— 


1. Absence of platinum, therefore 
of expense. 

2. Cometete control of current by 
simply raising or lowering glass plug. 


A. COSSOR, 54 Farringdon Road, E.C, 


SECOND-HAND 
MICROSCOPES AND TELESCOPES. 


HISTOLOGISTS’ MICROSCOPES, £2 15s. and w 
the leading Makers, 
STUDENTS’ TELESCOPES, 421 ou. and £4 10s., by the leading Makers. 
COOKE 6-inch EQUATO IAL and CLOCK, 4120. 


Lists on application. Instruments Bought, Sold or Exchanged. 


A. CLARESON & CoO., 
28 BARTLETT'S BUILDINGS, HOLBORN CIRCUS, and 338 HIGH 
HOLBORN, LONDON. 


J. BACKHOUSE & SON, 


IC DEPARTMENT.) 


h 
thorou; reliable Stocks of BOTANICAL MATER 
&c., &c. Fresh, or carefully preserved. 
Fortnightly consignments of T ICAL and Cher fer SPECIMENS. 
New Laboratories available for Research. Inspection invited. Prices 
moderate. Lists and further information gva‘is. 


Pheenix Assurance Co., Ltd. 


PHGNIX FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 
MODERATE RATES: ABSOLUTE SHCURITY. 
BLECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. . 
PROMPT PAYMENT OF OLAIMS. 
LOSSES PAID OVER £25,000,000. 


BIRKBECK. BANK. 


Southampton Buildings, Chancery Lane, London. 


DEPOSIT ACCOUNTS. 
repayable on demand. 3 
The BIRKBECK ALMANACK, with full particulars, post free. 
C. A. RAVENSCROFT, Managing Director. 


COACHING. 


CHEMISTRY, ‘PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 
For particulars R. C. T. 


e Science 


9 Heathcote Street, Gray's Inn Road, W.C. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TLFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 

I, thorough acquaintance with guages). 
wo The Cam: Cam- 


evision, Translation. Scale of charges on 
ge Type-writing Agency, 10 Duke treet, A 


FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


{4 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


eee iy Catalogue of Apparatus, with Price 
List of Chemicals, free on application. 
Telegraphic Address—“* APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


W. WILSON. 
COLLEGE SPECTROMETER. 


™s” Circle, reading to 
I min. Fine adjust- 
ment to telescope and 
prism table. Rack 
motion to telescope ; 
adjustable slit and 
comparison prism to 
collimator. _ Rising 
and 
table ... £110 O 


With 6” Circle, reading to 30” aaa ioe 400 
Spectrometers made to the highest degree of accuracy. 


1 BELMONT STREET, CHALK FARM, N.W. 


WEST LONDON SCIENTIFIC 


APPARATUS CO., 
DEHODAR ROAD, PUTNEY, 
LONDON, S.W. 
READING TELESCOPE FOR 
GALVANOMETER WORK, &c. 


Will focus from bee to 24 inches. Cross 
wires to Good illumination and de- 
finition. le can be used in a horizontal or 
vertical position. Substantial stand of para 
cradle for telescope capable of pointing 
Cag direction. ey well made. 


haba is 


Apparatus for estimation of sulphur in spent oxide. 


Ditto, but with ‘Geebalans telescope, 
178. 6d. 


Rack and pinion to telescope, 1 . extra. 
Manutasterere of all kinds of Physical and 
Chemical Apparatus. Price list post free. 


G. BOWRON, 
57 EDGWARE ROAD, LONDON, W., 
has always on hand a large and varied stock of 


SECOND-HAND 


ELECTRICAL 


ano APPARATUS 


BY STANDARD. MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 
to the National Physical Labora‘ ; Aberdeen, Aberyst- 
irmingham, Nottingham and Glasgow niversities ; Bedford, 
Bradford, — Heriot Watt and Yorkshire Colleges ; and twenty 
other Scientific Institutions, ‘&c. 
oon says : Teachers requiring efficien 


apparatus ata 
ure or laboratory purposes, the 
advantage.” 


List on application by mentioning NaTuRE. 
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NEW EDITIONS JUST OUT. 
Just Out, Seventh Epition, Revised. Pocket-Size, 
ther. 
This Edition has been extensively revised and includes much 
new matter, although the bulk remains practically unchanged. 
A POCKET-BOOK OF 


MARINE ENGINEERING RULES AND 
TABLES, 


FOR THE USE OF 
Marine Engineers, Naval Architects, Designers, Draughtsmen, 
Superintendents and Others. 
BY 

A. E. SEATON, M.I.C.E., M.I.Mech.E., M.I.N.A., 
AND 

H. M. ROUNTHWAITE, M.I.Mech.E-, M.1 N.A. 
ADMIRABLY FULFILS its purpose.” —A/arine Engineer. 


TuHirD Epitrion. Thoroughly Revised and Enlarged. With 
Additional Illustrations. Demy 8vo, Cloth. 8s. 6d. 


VALVES AND VALVE-GEARING: 


INCLUDING THE CORLISS VALVE AND TRIP GEARS. 
By CHARLES HURST, Practical Draughtsman. 


**ConcISsE explanations illustrated by 115 VERY CLEAR 
©IAGRAMS and drawings and four folding plates . . . the 
book fulfils a VALUABLE function.” —Atheneum. 

‘*Mr. Hurst’s ‘ VALVES AND VALVE-GEARING’ will prove 
a very valuable aid, and tend to the production of Engines of 
SCIENTIFIC DESIGN and ECONOMICAL WORKING. . . . Will 
be largely sought after by Students and’ Designers.” —Marine 
Engineer. 

Complete Catalogue post free on application. 


Lonpon : CHARLES GRIFFIN & CO., Lrp., 
Exeter Street, Strand. 


OXFORD UNIVERSITY PRESS, 


ANNALS OF BOTANY. 


Edited by ISAAC BAYLEY BALFOUR, M.A., M.D.; F.R.S., of the 

University of Edinburgh; D. H. SCOTT, M.A., Ph.D., F.L.S., of the 

Royal Gardens, Kew; W. G. FARLOW, M.D., of Harvard Universivy, 

U.S.A., assisted by other Botanists. 
Vol. XVII, Part LXV, with 13 Plates. Royal 8vo, paper covers, 14s. 
ConTENTs: 

Sarcant, Miis E., A Theory of the Origin Uf Monocotyledons, 
Founded on the Structure of their 
and Pertz, Miss D. F. M., On the Artificial Production of 
Rhythm in Plants. With a Note on the Position of Maxi- 
mum Heliotr.pic Stimulation.—Sacimon, E.S., AM 
of the Genus Streptopogon, Wils.—Martorn, K., Some Re- 
cent Observations on the Biology of Roridula.—sprracvr, 
T. A., On the Heteranthus Section of Cuphea (Lythraceae).— 
Barker, B. ‘I. P., The and Development of the 


scocarp in Monascus.—Vines, 5. H., Proteolytic Enzymes 
in Plants.—Notes. 


Vol. XVI, Part LXIV. Royal 8vo, Paper Covers, with a Portrait, 14s. 
ConTENTS: 

A Sketch of the Life and Labours of Sir William Jackson 
Hooker, by Sir Joserpx Darron Hooker. Narrative.—Appen- 

ices, 

Notes: Barnarp, J. E., and Macrapyen, On Luminous Bacteria.— 
Macrapven, A., and Row.anp, S., On the Suspension of Life at 
Low Temperatures.—Dixon, H. H., Resistance of Seeds to 
High Temperatures.—Martruasi, G. Ly C., The Effect of 
Temperature on Carbon Dioxide Assimilation.—Wixtis. 
i ©, On the Dorsiventrality of the Podostemaceae, with 

eference to Current Views on Evolution.—Wricu., 4., 
Foliar Periodicity in Ceylon.—Worspe.., W. C., The Mor- 
nology of Sporangial Integuments. The Nature of the 
ascular System of the Stem in certain Dicotyledonous 
Orders.—Lomax, |.. On some new Features in Relation to 


Lyginodendron oldhamium. On t mee of the 
Nodular Concretions (Coal Balls) in the Lower Coal 
easures. 


PHYSIOLOGICAL HISTOLOGY: 
METHODS and THEORY. By GUSTAV MANN, M.D., 
C.M.Edin., B.Sc.Oxon. 8vo, cloth, 15s. net. 
London: HENRY FROWDE, 
Oxford University Press Warehouse, Amen Corner, E.C. 


THE HIGHEST VACUUM 
READILY OBTAINED 


ASK FOR 
LIST No. F. 45. 


PRICES FROM £4 § O 


APPLY FOR FULL PARTICULARS OF THE 


“GERYK” VACUUM PUMPS 
Pulsometer Engineering C212 


ELECTRICAL 
MEASURING INSTRUMENTS 


PROTECTED RHEOSTATS 


We See ‘* Nature,” January 30, page 304. 
ILLUSTRATED LIST POST FREE ON APPLICATION. 


85 MORTIMER STREET, LONDON, W. 


Nine Etms Ironworks. Reading. . 


Contractors tothe Admiralty, War, India, and Colonial-Ofices, &c. 


ja 


AY 
| N 
M 
ky 
Indi 
an 
( 
| 
| A 
| 
} 
| 
| 
AND 
Cel. = 4 
S 
= 
i 


January 8, 1903] 


NATURE 


1xxxvii 


MUIRHEAD CO., 


Makers of 
Induction Coils 
and all kinds 
of X-Ray 
Apparatus. 


Telegrams: 
“ Secohm, London.” 


12 CARTERET STREET, QUEEN 
WESTMINSTER, 


Catalogue 
forwarded on 


Application. 


Telephone : 
779 Westminster. 


ANNE'S’ GATE, 
s.w. 


BACTERIOLOGICAL 
MICROSCOPE. 


LARGE SIZE BODY FOR MICRO- 
PHOTOGRAPHY. 


LEVER FINE ADJUSTMENT. 

DUST PROOF NOSE PIECE. 
2/8rds, 1/6th and 1/12th 
. OBJECTIVES. 


MECHANICAL STAGE 
WITH SCALES. 


‘ABBE CONDENSER 
Ww 
IRIS DIAPHRAGM. 
CENTRING SUB- 
STAGE with RACK 
ADJUSTMENT. 
2 EYEPIECES. 
In Case, 
ILLUSTRATED CATALOGUE GRATIS. 


J. H. STEWARD, Optician, 


406,457 STRAND; 7 GRACECHURCH ST., LONDON. 


4 Burettes, GATHETOMETE 


AWARDED 9 MEDALS AT THE PARIS EXHIBITION 1900. 


JAS. J. HICKS, 


8, 9 & 10 HATTON GARDEN, LONDON, 
SCIENTIFIC INSTRUMENT MAKER 


TO THE 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


Meteorological and Scientific Instruments 


OF EVERY DESCRIPTION, INCLUDING 


STANDARD MERCURIAL BAROMETERS, 
STANDARD ANEROID BAROMETERS, 
STANDARD THERMOMETERS of every KIND, 
PUMPS BOTH FOR VACUUM & PRESSURE, 


Air Meters, Anemometers, Boiling Point Renareten, 

RS, Clinometers, Drawing 

Instruments, Eudiometers, Gas, Steam and Water 
Gauges, Mydrometers, MICROSCOPES, Piane 

POLARIMETERS, 


ab 
FINDE SEXTANTS, Spectrosc 
meters, Sunshine THEODOLI ind 
Vanes, » &c. 


Catalogues Post Free. (State which required.) 


ANY KIND OF SCIENTIFIC INSTRUMENT 
MADE TO ORDER. 
Prompt Attention to all Orders and Inquiries. 


per- Exceptional Terms to Colleges, Institutions, &c. 
Quotations submitted for Laboratory Outfits or Single 


WHOLESALE = MANUFACTURER 


en 
THERMOMETERS FOR STUDENT WORK A SPECIALITY. 
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MACMILLAN & CO’S BOOKS. - 


FOR 


STUDENTS OF BOTANY. 


PRACTICAL BOTANY for BE- | BRITISH FOREST TREES and their 
GINNERS. By Prof. F. O. BOWER, Sc.D., F.R.S., and SYLVICULTURAL CHARACTERISTICS and 
D. T. GWYNNE-VAUGIIAN, M.A. Second Edition. | TREATMENT. By JOHN NISBET, of the Indiah 
Globe 8vo, 35. 6d. Forest Service. Crown 8vo. 6s. net. 

A COURSE of PRACTICAL IN-| TIMBER and some of its DISEASES. 
STRUCTION in BOTANY. By F. O. BOWER, D.Sc., By H. MARSHALL WARD, D.Sc., F.R.S., F.L.S. 

F.R.S. Crown 8vo. 10s. 6d. | With Illustrations. Crown 8vo. 65. [Nature Series. 


ELEMENTARY 
BOTANY. By a OLIVER, F.R.S. With DISEASE IN PLANTS. By 


numerous Illustrations. Third Edition, Feap. 8vo. 4s. 6d | WARD, D.Sc. Crown Bro, 


FIRST BOOK of INDIAN BOTANY. | TIMBER and TIMBER TREES, 
By DANIEL OLIVER, F.R.S. With numerous Illustra- Native and Foreign. By THOMAS LASLETT, Timber 


; Inspector to the Admiralty. New Edition. Revised by 
B OTA tary Text ‘for | Prof. H. MARSHALL Warp, F.R.S. Crown 8vo. 8s. 67. 
Schools. By L. H. cag With numerous Illustra- | THE YEW TREES OF GREAT 
tions. Extra Crown 8vo. 6s. BRITAIN AND IRELAND. By JOHN LOWE, 
BOTANY. By Sir J. D. Hooker, M.D. Illustrated. 8vo, tos. net. K 
F.R.S. With Illustrations. Pott 8vo. 15. THE NATURE AND WOR OF 
The STUDENT’S FLORA of the PLANTS. An Introduction to the Study of Botany. By 
BRITISH ISLANDS. By perihh D. HOOKER, F.R.S. D. T. MACDOUGAL, Ph.D. Crown 8vo. 45. 6d. 


Third Edition. Globe 8vo. | 
~LECTURES ON THE EVOLUTION 
A TEXT-BOOK OF. BOTANY. By _ OF PLANTS. By Prof. DOUGLAS H. CAMPBELL, 
Un ike pres” The BOOK of the ROSE. By Rev. A. 
GRAY’S BOTANICAL TEXT. BOOK FOSTER-MELLIAR. Illustrated. Second Edition. 
(Sixth Edition). rown 8vo. " 


Vol. I. SrrucTuRAL BoTany: or Organography on the 
Basis of Morphology. To which is added The Principles of WERS, ATS, ped MES. 
Vol. 1. PuysioLocicaL Botany. I. Outlines of the Opn BRITISH WILD FLOWERS 
of Pleats, Vegetable Physiology, | considered in Relation to Insects. With numerous Illustra. 
By'G. LINCOLN GOODALE, A.M., M.D. 8vo. fos. 6a. tions. By LORD AVEBURY. Crown 8vo. 4s. 
FIRST LESSONS in PRACTICAL [Nature Series. 
BOTANY. By G. T. BETTANY, M.A., B.Sc., F.LS. | FLOWERS. AND FERNS in. their 
vo. Is 
HAUNTS. By MABEL OSGOOD WRIGHT. Illus- 
THE TEACHING BOTANIST. A trated. . Extra Crown 8vo. 10s. 6d. net. 
. Manual of Information upon Botanical Teaching, with an 
outline WIEEIAM Ganonc. HERB OF THE FIELD. By 
A IVERSITY TEXT-BOOK O Grown § 
F | 
BOTANY. By Prof. DOUGLAS HOUGHTON camp. WEGETABLE CULTURE. A Primer 
.BELL, Ph.D. With many Illustrations, 8vo. 17s. net. for Amateurs, Cottagers, and Aflotmen Holders. By 


BOTA NY FOR BEGINN ERS. By ALEXANDER DEAN, F.R.H.S. Edite! by J. Wricur. 


L ERNEST EVANS. 2nd Edition. Globe 8vo. 2s. 6d. A HORTI 
ABORATORY PRACTICE FOR 4 
"BEGINNERS IN BOTANY. By W. A. SETCHELL, CULTURE. By J. WRIGHT, F.R.H.S. Pott 8vo. 15. 

Ph.D, Feap. 8vo. 4s. 6d. net. GARDEN FLOWERS and PLANTS. 
THE WOODLANDS ORCHIDS | . 4A Primer for Amateurs. By J. WRIGHT, F.R.H.S. 
: Described and Illustrated. With Stories of Orchid | . With Fifty Illustrations, Pott 8vo. 1s. 


FRIES | GREENHOUSE AND | WINDOW 


Edges. 2is. net. PLANTS. By CHARLES COLLINS, | Edited by J. 
Ww T, F.R.H.S. i irty-eight Illustrations. 
CYCLOPADIA OF HORTICUL-| 
TURE. By Prof. L. H. BAILEY, assisted by WILHELM 
MILLER and many Expert Cultivators and Botanists. THE CHEMISTRY of the GARDEN. 
Illustrated with over 2000 Original Engravings. In Four A Primer for Amateurs and Young Gardeners. By HER- 


Vols. Imperial 8vo. Vol. I., A.-E. Vol. II, F.-M., BERT H. COUSINS, M.A. With an Introduction by 
‘Vol. ITI, N.-Q., Vol. IV., Ri-Z. 215. net each. J. Wricut, F.R.H.S. Pott 8vo. 1s. 
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WORLD TRAVEL 


Organised by HENRY S. LUNN, M.D., F.R.G.S., 
WwW. HOLDSWORTH LUNN and CONNOP F. S. PEROWNE. 


WINTER CRUISES TO PALESTINE AND EGYPT 


On the S.Y. ARGONA UT, tonnage 3273, h.p. 4000. 
Electric light. First-class cuisine. 
SAILING AS FOLLOWS :— 


29th to February 25th.—From Marseilles to Pirzus 
, Jaffa (for Jerusalem), Alexandria (for Cairo), 

arseilles.—A Twenty-Six Days’ Cruise for Twenty 6 uineas 
and upwards. Return Ticket London—Marseilles included. 


£10 10s. Swiss Skating and Tobogganing Parties. 


Full particulars from THe SECRETARY, 5 Endsleigh 
Gardens, London, N.W. 


COLLECTIONS OF 
MINERALS, ROCKS or FOSSILS 
to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY, 
go Specimens | in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 
A large Stock of Minerals, Rocks, Fossils and Mictoscopic Objects 


GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, G 


&c., always in st 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON. EC. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 
Implements of Savage Warfare, Idols, Sacred Pottery, 


Boxes, &c., 


Netsukis China, Lacquers, Gongs, Shells, and 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Vorticela, tentor, a, elicerta, and many 
other Specimens of Pond Life. Price xs. per Tube, Post Free. Helix 

Astacus, Amphioxus, Rana, Anodon, &c., for tion purposes. 
THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 


or preserved by the best methods :— 
); Le 


c., &c. 
For prices and more detailed 1 lists apply to 


NEW SYSTEMATIC COLLECTION OF 
335 ROCKS AND THIN SECTIONS, 


according to H. Rose.wsuscu, “ Elemente der Gesteinslehre.” 

Il. Aufl, Stuttgart, rgor. 
This collection, A, is an extension of the former one of 250 rocks and thin 
sections ; but there are some changes of importance : firstly, a great number 
of new and oe types of rocks have been added or exchanged 
for others ; .econdl der G h are not only a 
treatise on massive 1. ake but also on the sedimentary and the 
erystalline schists, this collection also contains the most important 
types of these families of rocks. Great care has been taken to select only 
such rocks which clearly show all the characteristics of the type. 
Again, we have also selected out of this cee two smaller ones, 
B and C, of 250 and 165 sp 
The prices are as as Jollews 


A. 335 specimens of rocks . a « £19 0 0 
335 thin sections, in elegant case . £21 0 0 
B. 250 specimens of rocks ... «. £13 10 © 
250 thin sections, in elegant case . £15 10 0 
C. 165 specimens of rocks ... £8 10 © 


165 thin sections, in elegant case £10 0 § 

In the same ar as before, to each collection will be ‘added a printed 
description (about 140 pages) of the macroscopical and microsco) ical 
features of each work, containing also a description of the petrographical 
microscope for the use of students. 


COLLECTIONS OF MINERALS, FOSSILS, METEORITES 
PURCHASED FOR CASH OR EXCHANGED. 

Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


WATKINS & DONCASTER, 


NATURALISTS, 
AND MANUFACTURERS OF 
CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL - 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


ga Our Catalogue (96 pp.) Post free on application. 


PR and Superiority of Cabinets and 
are permit to distinguished 


ns, “Colleges, &e. 

A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONOON, W.C. 
(Five Doors from Charing Cross.) 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 
MINERALS FOR ALL PURPOSES. ROCKS FROM WUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 

Precious Stones, bate Cases, Glass 
Top Boxes, Geological A’ tus, Cabinets, Lantern 
Slides of Rock Sections. 

ALL LISTS FREE OF 


JAMES R. GREGORY & CO, 
MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, & c. 
Office and Stores ;— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE.—Advertisements and business letters for 


NATURE should be addressed to the Publishers ; Editorial 


Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


To ALL PLACES ABROAD :— 
Cheques and Money Orders 


payable to MACMILLAN & CO., Limited. 
OFFICE: St. MARTIN’S STREET, LONDON, W.C, 


| CHARGES FOR ADVERTISEMENTS 


| *Three Lines in Column 
Per Line after . . . 9 

| One Sixteenth Page re) 
One Eighth Page, or Quarter Column . 6 
Page, or Halfa Column ..... 

a Page, ora Columm....... 3 § O 

Whole Page 6 ° 
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ATWOOD MACHINE (Patent). 
OUR ORIGINAL PATTERN GREATLY IMPROVED. 


New Release (Patent), Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 
PRICE COMPLETE £4 15s. NET. 


PHILIP HARRIS & CO., Lim... BIRMINGHAM and DUBLIN. 


MICROSCOPIC OBJECTS. NEW ITEMS in 
NEW AND INTERESTING. . WATSON’S RECENTLY ISSUED 
s. 
Malaria} Parasite in Capillaries of Brain .. 40 CATALO GUE OF MICROSCOPES. 
Section of Flexible Sandstone, an entirely new and brilliant object (x6rH Epition, 152 PAGES.) 
okinesis in Root of Water Li ery ne oo 35. an 42 
Waser ‘ 2 | NEW HOLOSCOPIC SUB-STAGE CONDENSERS. 
Group of Polycystina opaque. ” Beautiful Slide for Exhibition 6 | THE MACRO. ILL®- for illuminating large objects when 
Diatomaceous “Soundings S.W. of Australia from of = M.S. photographing with or other. low- “power | 
af of Drosera Rotundifolia, wit ‘capture nsects ... I “TW 
Submaxillary Glands from Honey Bee. Quite new ... 20 THE. MALES- WATSON 0-SPEED F INE ADJUST- 
Cerebral a 20 NT. Ingenious, gives great range of speed. Very efficient. 
Anatomy of Honey Bee complete on one Slide 60 uw MICROSCOPES for Students, Metallurgy, Travellers 
EXHIBITION SLIDES, a fine assortment of arranged Sane groups, and Museums. 
very beautiful objects for Spot Lens, from 6s. ¢d. to 15s. MICRO. LAMPS for Electricity and Gas. 
Are you a Subscriber to WATSON & SONS’ CIRCULATING | Materials for Nature Teaching, &., and everything of the most up-to-date 
MICROSCOPIC OBJECTS? 240 Slides for 21s. description. 
"¥ Complete Catalogue of Microscopic Objects on application Dept. 3. The above Catalogue sent post free on application Deft. 2. 


W. WATSON & SONS, Opticians to H.M. Government, 313 High Holborn, London, W.C. 
ESsTaBLisHeD 1837. 16 FORREST ROAD, EDINBURGH. and 78 SWANSTON ST.. MELBOURNE, AUSTRALIA. 


CROSSLEW’S Gas ENGINES. 
BR GREAT REDUCTION 
RECENTLY 


IN GAS 
REMODELLED. CONSUMED, 


Represents J type in Oil or 
Gas, giving about 
1% effective horse power.) 


Crossley’s Portable Oil Engine 
received the FIRST PRIZE 
at the Royal Agricultural 
Show, Cardiff, June, 1901. 


ENGINES DELIVERED.—Up to 
the end of 1901, 42,873 engines 
have been delivered, representing 
695,969 B.HP.. 


MANCHESTER. 


Immediate delivery for Stock 
Sizes of Engines. 


BROS., zi.£TD.. OPENSHAW 


DALLMEYER’S 


IMPROVED 


PRISMATIC 
BINOCULARS. 


THE “SERVICE.” 
WILL NOT GET OUT of ADJUSTMENT. 


EASY TO CLEAN. EASY TO HANDLE. 
LIGHTEST 
Powers 4, 6, 8, 
Mlustrated "Pamphlet Poet Free. 


J. H. DALLMEYER, LTD., 
25 NEWMAN ST., LONDON, W. 


Printee by Ricnarp CLay anv Sons, Limitep, at 7 & 8 Bread Street Hii!, Queen Victoria Street, in the City of London, and published by Macun.Lan 
ant Co,, Limtrep, at $t. Martin’s Street, London, W.C., and Tus Company, 66 Filth Avenue, New York.—THukspay, January 8, 1903. 


. 
a> 
— — 
. 
> 


GENERAL LIBRARY 
UNIV. OF MICH. 


JAN 30 1903 


AWE EKLY ILLUSTRATED ) JOURNAL OF. SCIENCE. 


To the solid ground 
Of Nature trusts the mind which builds for aye.” —WNoxvswortn. 


NO. 1733, VOL. 67] 
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[PRICE SIXPENCE.. 


Registered as a Newspaper at the General Post Office.} 


All Rights are Reserved. 


NEWTOW CO., 


Scientific Instrument Makers to H.M. the King, 


dulum Apparatus, Simple Form, £5 6s. 
3 FLEET STREET, E.C. 


ILLUSTRATED CATALOGUE 
ON APPLICATION. 


HARMONOGRAPH, or Compound Pen: 


THE HIGH GLASS 


Steinheil Orthostigmat 


FULL CATALOGUES FREE 


FROM THE MANUFACTURERS. 


R. & J. BECK, LTD., 


68 CORNHILL, LONDON, 8.0. 


SPECTROSCOPES, | 
POLARISCOPES, 
SACCHARIMETERS. 
APPARATUS AND OBJECTS FOR 


POLARISED LIGHT 
DIFFRACTION. 
JOHN J. GRIFFIN & SONS, Lr0, 


20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, 
LONDON, W.C. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And Powerful 


NEGRETTI & ZAMBRA'S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
' RENDER THE LIGHT SOFT AND COOL. 
N. and Z.'s SPORTING EA, ~ and having 
large lenses, are the best for Billiards, Riding, 
‘iustrated Price Lists Free by Post “parts. of the World. 
Mororists’ anp oTHER Eve Prorectors AND Face SCREENS. 


NEGRETTI ano ZAMBRA, 
38 HOLBORN VIADUCT, EC. 
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UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 


ADVANCED rime COURSE OF PHYSIOLOGICAL 
HEMISTRY, 


This Course will be held cli the Easter Term on Tuesdays 

Hee my commencing Tuesday, January 13, at roa.m. Together wath = 
Senior Course of Chemistry on Thursdays at 10 a.m., 

it it includes all the Ch ‘ork sary for S pr for the 
Int.M.B. or B.Sc. ceeded (Pass and Honours) as well as for those 
intending to undertake terw 

Further particulars may be obtained from Dr. W. A. Osporn or 
Professor STARLING at the ‘Course al 

Fees.—For the Advanced C one, 4 Guineas, or together with the 
Senior Course, 6 Guineas. 


LECTURES FOR ADVANCED STUDENTS. 
Course of ten Lectures on “‘ The Mechanism of the 
will be delivered by es W. M. Bavuiss in the Physiological 
Theatre on Mondays at 5 mencing January 12. Lectures 
are open to all internal Stw ants of th the University without Fee. 
T. GREGORY FOSTER, 


AS 
Process " 


OPEN COMPETITION, PATENT 
OFFICE. 


The Staff of ASSISTANT EXAMINERS is being tinlee increased, 
and these Appointments are to be open to public competition. Salaries, 
4150 to £450, and promotions to higher phaane. 

‘The Birkbeck Institution poonaes special instruction(both Day and Even- 
ing) in all the subjects of the Examination. For particulars apply to the 
Principat, Birkbeck Institution, Breams Buildings, Chancery Lane, E.C. 


COUNTY BOROUGH OF WEST HAM. 
TECHNICALINSTITUTE. 


lications are invited for the — of LECTURER IN MATHE- 
Mal ICS, Commencing Salary, £200 perannum. Candidates must have 
read the circular  siving particu ars of the duties of the post, which may be 
obtained on sending an addressed foolscap envelope to the PRinciPaL, 
Municipal Technical Institute, Romford Road, West Ham, E. 
ff applications must be lodged with the PRINCIPAL before noon, 

an 1903. 
——— By order of the 


Council, 
F. E. HILLEARY, Town Clerk. 


Town Hall, aoe Ham, E., 


THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 


Cuarves A: Koun, M.Sc., Ph.D., F.1.C. 
EVENING CLASSES in METALLURGY, 
PHYSICS and MATHEMATICS 


those engaged in CHEMICAL, METALLURGICAL and ELECTRICAL 
INDUSTRIES and in trades "associated therewith. 
Every facility for special and advanced practical work in well-equipped 
laboratories. 
Chemistry ... CHARLES .Se., Ph.D., F.1.C. 
Physics and Mathematics ove S. WitLows, D. Sc., B.A. 
Metallurgy... ooo ose Ricketts, M. ‘A. 


CLASSES IN 


The Metallurgy of Gold. 
etallography. ‘Metallurgy. 


Each Course of Lectures will be accompanied by suitable laboratory 


work, 
LENT TERM begins Monday, January s. 


The Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 

For details of the classes apply at the Office of the Institute, or by 
letter to the Principat. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


Principal 


BOROUGH OF PORTSMOUTH. 
MUNICIPAL TECHNICAL INSTITUTE. 


n'ment of SECOND 
ER and HEAD of the CHEMICAL D PARIMENT, Salary, 
= per annum, 


Application Forms are provided and may be obtained with any further 
particulars from the Principat, to whom the Forms should be returned not 
than Monday, January 26 inst. 


uit hapiastione are invited to fill the vacan 


THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF AGRICULTURE. 
Applications for the appointment of a LECTURER IN AGRI- 
CULTURAL CHEMISTRY, at a Stipend of £250 a year, to date at 
latest from March 1, will be received by the Recisrrar of the College, 
from whom further particulars of the appointment may be obtained. 


For other Advertisements similar to above, see page xciii. 


NOTICE. 


Workers in Science are respectfully informed that the business of | 
75a, CAMDEN ROAD, LONDON, N.W., 


It will be conducted, 


will be continued as heretofore, without any break. 


under the proprietary of Mrs, Hilger, in the charge of those who have 


acted as Mr. Hilger’s right-hand men for many years, and who, with 


their late principal, have caused the name to acquire a world-famed 


reputation for the manufacture of 


Scientific Instruments of Precision. 
No effort will be spared to maintain this high standard of work, and 


all orders and enquiries will receive the same attention as in the past. 
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BARGAINS IN SCIENTIFIC BOOKS. 


HEATH, (FRANCIS GEORGE), THE 
FERN WORLD. A complete Manual of British Ferns, their Descrip- 
tion, Distribution, Culture, Structure, Classification, Uses, Folk Lore, 
with Chapters on Fern Hunting, Rambles through Fern Land, &c. 
Illustrated by 12 Coloured Plates giving complete igures (64 in all) of 
every Species of British Fern. specially printed from Nature, and exe- 
cuted in the best style of Chromo-lithography, by several Full-page 
Engravings of some of the choicest of Devonshire Scenery, and by 
Woodcuts. 8vo, Cloth. (Pub. 7s. 6d.) 3s, 4d. 


AVELING (EDWARD, D.Sc.), AN IN- 
TRODUCTION TO THE.STUDY OF GEOLOGY, onpeiaiiy 
adapted for ms use of Candidates for the London B.Sc. and t 
sae and tment Examinations.. By E. AVELING, 
D.Sc. Lond., F ee University College. Coloured Map and 132 
Illustrations. 8vo, Cloth. (Pub. 6s.) 2s. 4d. 


RIMMER, F.L.S. (R.). LAND AND 
trated with 10 Photographs an t containi) 
all the principal S bre. Pub. 55.) 9d. ~ 


NEWTON (ALFRED, M.A., F. RS. ), DIC- 
ad OF BIRDS. An Encyclo lia Ornithology. By 
A. Newton, assisted by H. Gadow, FR. h Contributions from 
Richard Lydekker, B.A., C. S. Roy, M. A., gee R. W. Shufeldt. With 
naar and map. 8vo, cloth, 1232 pp. (Pub. 16s. net.) 


‘* A work of which it would be difficult to speak too highly." —Annals of 
Natural History. 

work which is truly monumental,”"—A theneum. 

“‘ May be correctly characterised as altogether the best book about birds 
that has ever heen written in English or any other language.’ *—Science. 

“As it stands, it is the most comprehensive review of the subject of 
ornithology extant, and in it will be found a concise summ of most of 
the important works of ornitho from the earliest times.”. = Nature 

“The appearance of a general work on birds bY an’ ornithologist ist of the 
long experien: r Newton may well be regarded as marking an 
epoch in the science of which it treats." —Natural Science, 


Post free in the Uniied Kingdom. 


H. J. GLALSHER, New and Remainder Bookseller, 
57 Wicmore STREET, Lonpon, W. 
Catalogues post on application. 


A MEDICAL MAN, -D.S.O., M.A., M.B. 


interested i in and particularly the breeding 

wishes to obtain a post.as-Curator of a Zoo- 
ice Collection, Has sqrved in S, and W. Alrica ; to a neeessarily 
limited extent has had experience in the capture and treatment of 
on animgls and rbirds, and would prefer.a post, where part time 
coul Rent abroad collecting. Age 33 Health good. Salary, a 
pound a doy if abroad, at home by in 
instance; ** MENAGERIE,” cf Office. -.. 


AND ALL “AND MEDICAL EXAMS. 


PRACTICAL AND. ‘FHEORETICAL TUITION in 


BOTANY, CHEMISTRY, PHARMACOLOGY & THERAPEUTICS. 


Especial Course of ete in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM: 


Freperick Davis, 49 and 51 Imperial Buildings, Ludgate Circus, E.C. 


PRACTICAL AND THEORETICAL TUITION 


In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 
R. C. T. Evans, B.Sc.(London), 
Director of the 
Hearucote Science LABoraTorigs, 
.g Heathcote Street, Gray’s Inn Road, W.C. 


TYPE-WRITING : UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambrid Higher 
Local, thorough acquaintance with Modern Languages). esearch, 
Revision, Translation. Scale of charges on application. The 
bridge Type-writing Agency, 10 Duke Street, W.C.> 


For other Advertisements similar to above, see page xcii. 


PAMPHLET DESCRIPTIVE of the ‘“ ECHELON” GRATING. 
POST FREE ON APPLICATION. . 


MICHELSON ECHELON 
DIFFRACTION GRATING. 


The most-convenient and powerful instrument yet devised for 
the minute Analysis of Bright Line a and in ‘recall 
for the observation of the 


illustration shows the complete set of apparatus as 


The accompanying 


ADAM HILGER, 


75a, CAMDEN ROAD, LONDON, N.W. 
(Late of 204 STANHOPE STREET.) 


MOST SIMPLE TO WORK. 
MOST PERFECT -RESULTS. 


NEGATIVES CAN BE TAKEN WITH ANY PLATE CAMERA, 
COMPLETE OUTFITS- 


LANTERN SLIDES 25s. 


CAN ALSO BE WORKED UPON PAPER. 


(Descriptive Booklets Now Ready.) 


DB Write for booklets, post free to readers of NATURE, or si ‘and see the results amateurs have produced by our process. 


SANGER SHEPHERD & CO., ana 
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JUST’ OUT. 
VOLCANIC STUDIES IN 


MANY LANDS. 
BEING REPRODUCTIONS OF PHOTOGRAPHS, BY THE AUTHOR, 
OF ABOVE ONE HUNDRED ACTUAL OBJECTS, WITH 
EXPLANATORY NOTICES. 
By TEMPEST ANDERSON, 
M.D., B.Sc. Lond., F.R.G.S.,°P.C., 
Fellow of University College, London, Hon. Secretary Yorkshire 


Philosophical S ociely. 
With numerous Illustrations. Crown 4to. 21s. net. 


A NATURALIST IN INDIAN 


SEAS ; 
Or, FOUR YEARS WITH THE ROYAL INDIAN MARINE 
SURVEY SHIP “ INVESTIGATOR.” 
By A. ALCOCK, 
M.B., LL.D., F.R.S., 


Superintendent of the Indian Museum and Professor of Zoology 
tn the Medical College of Bengal. 
With Illustrations. Demy 8vo. 18s. net. 


‘JOHN MURRAY, Albemarle Street, W. 


REYNOLDS & BRANSON, Lip. 


LABORATORY OUTFITTERS. 
Sole Authorized Makers of the 


SCIENCE LANTERN 
for Vertical and Horizontal Projection 
of Slides and Apparatus. 


1902 UNIVERSAL MODEL 
Packs in Case a1” x 8” X 12”. 

A new Model introduced to meet requi of all d 
Many novel advantages. Open front st and adjustable table for tall 
apparatus. Prisms silvered or plain. Selected optical parts. Suitable 
for Arc, Lime Light, Acetylene, &c. ; 


Price complete, as illustrated, £9 9s. 
190t MODEL, as formerly advertised, and with one prism, £8. 


Illustrated Catalogue of Physical and Chemical Apparatus, . and 
1200 /ilustrations, free to Principals, Teachers, 


Special Designs made to instructions in our own workshop. 


14 COMMERCIAL STREET, LEEDS. 


(Patent). 


X-RAY APPARATUS 


Or tHe HIGHEST QUALITY anp FINISH on ty. 
As supplied by us to H.M. Government and the leading Hospitals 
and X-Ray Workers throughout the World. 

We are the ACTUAL MANUFACTURERS. and 


uo}jonaysuj 


‘| Extract from a letter from a large Medical Institution, referring to 
| Coil and complete Accessories. ~ 
will, | am sure, be glad to know that the apparatus you 
fixed up for us gives every satisfaction ; a great deal of work has 
been done with it.” | 


COX’S PORTABLE FIELD SERVICE COMPLETE OUTFIT, 
supplied to H.M. War Office, the new Royal 
in use at a large number of Hospitals in all parts of the W Id 


HIGH FREQUENCY APPARATUS. NODON’S PATENT VALVE. 


N.B.—Our INDUCTION GOILS and APPARATUS 

: are not only less costly than other makers’, but give results 
unexcelled by any of them. 

W@W Cart or WriTE FOR OUR ILLUSTRATED LIST, WITH TESTIMONIALS 


AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post 
FREE TO READERS oF ‘‘ NaTurR.” 


HARRY W. COX 


9, 10 & 11 CURSITOR STREET, CHANCERY LANE L ro, 


CROMPTON POTENTIOMETER SYSTEM. 


Reflecting 
Galvanometer 
with 
Bifilar Suspension. 


Write for Descriptive 
Pamphlet to 
CROMPTON & Co., 


LIMITED, 
ARC WORKS, 


CHELMSFORD. 
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DUDDELL’S 
PATENT 
PROJECTION. 
OSCILLOGRAPH 


By means of this in- 
strument the wave forms 
of an alternate current 
can be observed on a 
screen or tracing desk. A 
catalogue fully describing 
the instrument will be 
sent on application to 


THE. CAMBRIDGE SCIENTIFIC. INSTRUMENT Ltp, 


CAMBRID 


W.F. STANLEY «& 


LIMITED. 


HIGH-CLASS SURVEYING 


AND 


DRAWING INSTRUMENTS. 
‘Highest Awards in all-Competitions: — 
Two Gold Medals. 
PROFESSOR FULLER'S. 


CALCULATOR, 


500 ‘inch log- line on 
PRICE... 


GREAT TURNSTILE, HOLBORN, LONDON. 


For Photography, Unsurpassed for fine definition. 


With 30 Original Illustrations. Price as. ¢d. 


The HYGIENE of the MOUTH. 
Prevention and Control of Dental Diseases. 
By R. PEDLEY, L.D.S. , F. al 
Dental to the Evelina Southwer k. 
THE SAME AUTHO! 
the DISEASES of CHILDREN’S TEETH. 
Tilustrated. Price 7. 
SEGG & co. and 291 Regent London, W: 


THE 10-INCcCH 


INDUCTION COILS. 


MANUFACTURED BY 


MARCONI’S WIRELESS TELEGRAPH Co., 


LTD., 


ARE UNRIVALLED. 


HIGHEST EFFICIENCY, BEST WORKMANSHIP, GREATEST 
DURABILITY, LOWEST PRICE. 


In constant use in all parts of the World. 


Descriptive Price List Post Free on application to 
18 FINCH LANE, LONDON, E.c. 


MR RONTGEN- RAY& FINSEN LIGHT WORK | 


FROM 10-*.T0 10’ OHMS 


| is the. range of the unique set of ‘‘ working” Standard Resist- 


ances, which I have built up in the course of the twelve years 
since my No. 1 Pattern Ohm Coil was first introduced into general 
use. I now manufacture over one hundred different patterns of 
resistances, every one absolutely reliable, and adjusted to the 
above standards with any degree of accuracy ; a very large stock 
is kept. Catalogue on: request. 

The following refers to an ordinary Stock Pattern (No. 34) 
Series Resistance Box, at £15. I have a new pattern (No. 20) 
Megohm at the same price. 

See’ NATURE, January 22,’ 1903, for rs of Low 
Resistance Standards. 


National 
Bushy House, 
Teddington, 
Dear Sir, Nov. 25th, 1902. 
| had intended to write and let you know that we_are vary 
satisfied with your box. 1! enciose Table of the values of same. 
of thé Coils, which will show you that you have come very near 
to ourstandard i in your values and that they are very consistent. 
Yours faithfully 


(Signed) T. GLAZEBROOK, 
Director. 
VALUES OF COILS (MANGANIN). 
Face MEASURED. 
: 1 0°99989 ohms at about 17° C. 
10. 999885 ., 
1.2.2.5... . 999905 
20... . 199979 
100. ... 
50.204. 204.10. ... 
100.200.200.100. 999°90: 


R. w. PAUL, ° 
68 HIGH HOLBORN, LONDON, W.., and at 
‘Newton Avenue Works, New Southgate, N 
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MACMILLAN & CO.’S SCIENCE CLASS BOOKS. 


ADAPTED TO THE SOUTH 
1.—PRACTICAL PLANE & SOLID GEOMETRY. 


HARRISON, 


_ Practical Plane and Solid Geometry. By J. 
M.Inst.M.E., &c, and G. A. Part I. 
ELEMENTARY. 2s. 6d. Part II. ADVANCED. 
trieal Drawing and Design By J. 
SPANTON, Gould Medalist, Royal Academy of Arts, Lon- 
don. . 2s. 60. 
—— in Practieal Plane and Solid Geome 


24 Tests printed on Cartridge Paper. 


CONSTRUCTION. 


ection for Beginners. . W. RILEY, 
Rochdale Techn Technical School. 25. By J 


V.—MATHEMATICS. 


etic, Algebra, and Euclid. By H. 5s. HALL, 
H. STEVENS, M.A. 2s. 6d. 


ALTER J. WOOD, B.A. 1s. 


roy Mathomaties for. By F. CASTLE. 
2s. 


Practital Mathematics: By F. CASTLE, M. I.M.E. 
Ready Reference. Compiled by 


Tables for 
FRANK CASTLE. Sewed, 2d. 


VI.—THEORETICAL MECHANICS. 
aaa «Fs: Mechanics of Solids. By W. T. A. EMTAGE, 
2s. 6d. 
Mechanics for . ByW. 2s. 6d. 
Mechanics "by Rev. B. » M.A. 
Part I. Mechanics and Solids. 2s. 
Hydrostatics for Beginners. By Ww. SANDERSON, 
M.A, 2s. 6d. 


Vi —APPLIED ‘MECHANICS. 
ed Mechanics. By Prof. J. H. COTTERILL, 
F.R-S., H, SLADE. §s. 6d. 
“Mechanies for By DUNCAN, 
25. 


Vill. SOUND, LIGHT, ‘AND -HEAT. 


eutons in Hea h and Sound. By D. E. 
ONES, B 2s. Tight, 


Lessons in Heat and Light. By D. E. JONES, BSc. © 3s. 6d. 

Practical Exercises in Heat... By E. S. A. ROBSON, M.Sc. 
25. 

Heat fer Advanced Students. . By -E_EDSER, A.R.C.Sc. 


Light for Students. By: EDWIN EDSER. 6s. 
blementary Physics. By’BALFOUR STEWART, F.R.S. 
New Edition, thoroughly Revised. 45. 6d. Questions. . 2s. 


and Electricity for Beginners. E. 
ADLEY, B.Sc, (Lond:). 2s. 6d. 
Practical Exercises and Electrici By H. Es 
HADLEY, BSc. 2s. 64. 
Electricity and Magnetism for Beginners. By F. W. SAN- 
Elementa Lessons in Electricity and Magnetism. _ By 
Prof. VANUS P. THOMPSON, F.R.S. New Edition. 


X. & XL—CHEMISTRY. 
INORGANIC CHEMISTRY—THEORETICAL. 
Introductory Chemistry for Intermediate Schools, _ BY 
LM. JONES, B.Sc. 2s, 

Chemistry for Beginners. By Sir HENRY | ‘ROSCOE, 
F.R.S., assisted by J. LUNT,-B.Se. 

me. bape of Chemistry. By Prof. IRA REMSEN, 


45. 6d. 
HUMPHREY 


try. Ele- 
mtary Stage. By GEORGE GRACE, B.Sc. (Lond.), 


ising Arith- 
M.A., and 


Slementery. Taide 


KENSINGTON SYLLABUSES. | 
& 


Chemistry for Advanced Students. By Sit H. EF. 
SCOE, F.R.S., and Dr. A. HARDEN. = 4s. 6. 
Chemieal Problems. By Prof. T. E. THORPE, C.B., F.R.S. 


With Key. 2s. 
Chemical Arithmetic. By S. LUPTON, M.A. With 1200 
Problems. 4s 62. 

Inorganic Chemistry. By Prof. IRA REMSEN. 6s. 6d. 
INORGANIC CHEMISTRY—PRACTICAL. 
Chemistry for Or, Schools of Science. By S. PARRISH, 
B.Sc., A.R.C.S. (Lond.), with Introductions by Dr. 


FORSYTH. 2s. 6d. 
Practical Chemistry. By G. S. TURPIN, M. A., 


D.Se. 2s. 
Practical ~ for Advanced Students. By 
CHAPMAN TON TONES. F.I F.C.S. 2s. 6d. 


The Junior Course of Practical Chemistry. By F. JONES, 
F.C.S.. 2s. 6d. 
ORGANIC CHEMISTRY. 
es a Chemistry for Beginners. By G. S. TURPIN, 
A., D.Sc. 2s. 6d. 
Organic Chemistry. By Prof. IRA REMSEN. 65. 6d. 
Practical Chemistry for Shyyseed Students. By 
JULIUS B. COHEN, Ph.D. 3s. 
Theoretical Organic Chemistry. BS J. COHEN, Ph.D. 65. 


GEOLOGY. 


for Beginners. By W. W. WATTS, M.A., F.G.S. 


XIV. —HUMAN PHYSIOLOGY. 
inners. By Sir MICHAEL FOSTER, 
E. SHORE. the, Righ 
Physiol yt t Hon. 
T. H. Pays 45. Questions. is. 6d, 


XVI.—ZOOLOGY. 
‘oo of Zoology. By the late T. JEFFERY PARKER, 
D.Sc., F.R.S., and W. A. HASWELL, M.A., D.Sc., 
F, R.S. Illust. ros. 6d. 


XVI. —BOTANY. 
Botany for ~— By ERNEST EVANS. Second 
Edition. 2s. 


XIX.—METALLURGY. 


_ A Text-Book of Elementary Metallurgy. By A. H. HIORNS, 


3s. Questions. Is. 


XXil.—STEAM. 
Steam, Gas, and Oil —— By JOHN PERRY, F.R.S. 
3rd Impression. 7s. 6d. net. 


tai Science (Section I. Physi a 
A. GREGORY and A. T. SIMMON 


: Physiography for for Advanced Students. By A. T. SIMMONS, 
Sc 

for Beginners. By A. SIMMONS, B.Sc. 

2s. 6d. 


in Astronomy. By Sir NORMAN 


LOCKYER, K. Ci B. - New-Edition. §s. 6d. 


XXIV.—THE® PRINCIPLES OF AGRIGULTURE. 


Elementary Lessona in the Science,of Agricultural Practice. 
By H. TANNER, ‘35. 6d. 


-XXV.—HYGIENE, 


Hygiene for Beginners. By E.'S, REYNOLDS, M.D. 
. 6d. 


Ex ntal ‘H CA (Section By A. SIMMONS, 
me for Students. By E. F. WILLOUGHBY, M.B. 
ew and Revised Edition; 45. 6a. 


MACMILLAN AND Co., ‘LIMITED, LONDON. , 
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WORLD TRAVEL. 


Organised by HENRY S. LUNN, M.D., F.R.G.S., 
W. HOLDSWORTH LUNN and CONNOP F, S. PEROWNE. 


WINTER CRUISES TO PALESTINE AND EGYPT 


On the S.Y. ARGONAUT, tonnage 3273, h.p. -40ap. 
Electric light. First-class cuisine. 


January 20th February 25th.—From Marseilles to Pirzus 
Jom (for Jerusalem), pra (for Cairo), Naples, 
es.—A y-Six Days’ Cruise for Twenty 
Return Ticket London—Marseilles 


£10 10s. Swiss Skating and Tobogganing Parties. 


Full particulars from THe SECRETARY, 5. Endsleigh 
Gardens, London, N.W. 


ORIENT COMPANY’S PLEASURE 
CRUISES 


By their Steamships CUZCO and ORIENT, 
From LONDON 
OROCCO, BALEARIC ISLES, SOUTH OF FRANCE, 
CRETE, SYRIA, PALESTINE, EGYPT, 


RIA, &c., 
26TH FEBRUARY To 22nD APRIL. 
For SPAIN, SOUTH OF FRANCE, GREECE, ‘~~ 
CONSTANTINOPLE, &c., 
14TH MARCH To 27TH APRIL. 

Passengers travelling overland t6: Villefranche can leave London 
caging on the 6th and 24th March. 

Fares from 50 - A Sees according to Cabin. 
Managers {F, GREE Head Office: Fenchurch 

ANDERSON, & Avenue, London, E. 

For passage ly to the latter fi t 5 Fenchurch Avente, E.C., or 

the West End Branch Office, 16 Sereee, S.W. 


Phoenix Assurance Co., Ltd. 


PHGENIX FIRE OFFICE, 


EsTABLISHED 1782. 

MODERATE RATHS. UTH SHCURITY. 
ELEOTRIO LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
LO“*SES PAID OVER £25,000,000. 


BSTABLISHED 1861. 


BIRKBECK BANK. 


lo DEPOSIT ACCOUNTS 


The dedteues ALMANACK, with full particulars, post a 
C. A. RAVENSCROFT, Managing Director. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Sa Warfare, Id Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Shells, and other By 


LOMBARD ST., E.C., and 57 CHARING CROSS, wg 


WATKINS & DONGASTER, 


AND MANUFACTURERS 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRA ANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp.) Post free on application. 


references 
“Huseams, Colleges, x 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


COLLECTIONS OF. 


MINERALS, ROCKS or FOSSILS 


to iNustrate the leading Text-bookson 
‘GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 


50 Specimens tn Ben, 12/6 ; 100 do., 21/-; 200 do., 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
for tion. 
2. ra’ 
&c., always in 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


Minerals, Rocks, Fossils, Metallic Ores, mong Fr Precious Stones, &c. 
Collections above for Prospectors, Mi 
Technical Schools, and for Private “ 


Boxes, &c., 


JAMES R. GREGORY & CO., 
MINERAZOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, & c. 


Office and Stores ;— 
1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


JUST PUBLISHED. 
PRIC List 


ENTOMOLOGICAL APPARATUS, EUROPEAN 
BUTTERFLIES AND MOTHS, BEETLES, &c. 


SENT FREE ON APPLICATION. 


HEYNE BROS., 


110 STRAND, LONDON, W.C, 


NOTICE.—Advertisements and business letters for 
SUBSCRIPTIONS TO “NATURE.” 
45 


& 
To ALL Places ABROAD :— 


Quarterly cc cess 
and M 


NatTuRE should be addressed to the Publishers, Editorial 


Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS, 


& 

*Three LinesinColumn ....... o 2 6 
One Sixteenth Page ........ 5. 
One Eighth Page, or Quarter Column o 18 6 

660 


Whole Page .... . 
© The first line being ie heavy type is charged fo: »- Two Lines. 


‘oney Orders payable to MACMILLAN & CU., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 


AE. 
F.R.S, 
ISH 
Dr 
M.A., 
| 
PIN, 
By 
6s. 
ERALS FOR ALL PURPOSES. ROCKS FROM MUMEROUS LOCALITIES. FOSSILS 
ALL BRITISH FORMATIONS. 
‘ond 
NS, Southampton Buildings, Chancery Lane, London. ee t ~~ 
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NOW. READY. TOWNSON & MERCER 


INCLUDING MANY, NEW FORMS. OF ~ 
“APPARATUS IN and the the Wo 


Complete [itustrated s, with about Illy 
A 0) G R A P HY, Colleges ahd Schools.) 
HIGH FREQUENCY, 
0 an improved form taking up much less space 2d larger quantitie 


TOWNSON 
- ELECTRO THERAPY, &., IMPROVED 
POST - FREE ON ARPLTCA TION. | cork red pattern, with adjusting screw.in centre (as illustration) ; jaws, 


-lined, opening out to 24 inches. Price 2/- each. 


NATURE says The list is a very one and 

shows that the firm is in a position to supply all the 
apparatus needed in this class of work from single pieces of the . 
simplest type to full sets made up into suitable cabinets. We 
note also that the firm arranges for courses of lessons in the use 
of the apparatus for those who desire it.” 


{ 
patented, jaws, lined 


ISENTHAL & CO, 


85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India and 
Colonial Offices, dc. 


pa SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. “By 


Cc. E. MULLER, ORME CoO. 


CONTRACTORS TO HIS FRY GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.c, 


MANUFACTURERS. OF APPARATUS FOR ‘TEACHING 


CHEMISTRY, PHYSICS, MECHANICS. 
HYDROSTATICS, &c. 


‘DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
CATALOGUES POST FREE.. STUDENTS’ SETS: OF -APPARATUS. 


HAND & STAND CAMERAS in Great Variety. 


e* 


Developed, Printed and )>wrCLYDE€ and Marine Glasses, 


Enlarged. Barometers, ae. 


THE LONDON STEREOSCOPIC COMPANY, 


106 and tos REGENT STREET, W.; and 54 CHEAPSIDE. E.C. 


at 7 & 8 Bread Street Hill, Queen Victoria the and lished M 
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A WEEKLY ILLUSTRATED D JOURNAL OF SCIENCE. 


“* To the solid ground 


Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1734, VOL. 67} 


THURSDAY, one 22, 1903. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General ‘Post Office.) 


All Rights are Reserved 


pul “DEMONSTRATOR'S” 
PATTERN 

FOR OPTICAL LANTERN, 

ELECTRIC 


The ack Lantern has a clear base board and is fitted with 
5-in. Condensers. 


NEWTON & CO., 3 FLEET ST., LONDON. 


REYNOLDS & BRANSON, ‘td. 
Chemical and Scientific Instrument Makers to the indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CoMBINED CHEMICAL AND PHYSICAL BENCH, illustrated 
above, as supplied . National Physical Laboratory, Teddington, fitted 
for Gas, Water and 

Catalogue of Ch 


Physical Apparatus, 350 pp. and 1200 
lllustrations, free on application. 
DeEsiGNS OF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 
14 COMMERCIAL STR 


THE NEW 


MICROSCOPE. 


With Eye-piece § inch, } inch 
Object - ape in Mahogany 


£5 42s. 6d. 


Double'Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


eS, 


68 CORNHILL, 
LONDON. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powerful Illuminants. 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC. LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 
N. and Z.’s SPORTING SPECTACLES, autre and having extra 


a lenses, are the best for Billiards, Riding, 
‘ilustrated Price Lists Free by Post to all. parts 7 the World. 
Mororists’ AND OTHER Eve PROTECTORS AND SCREEN 


NEGRETTI AnD ZAMBRA, 
38 HOLBORN VIADUCT, EC. 


BRANCHES: 46 CORNHILL; 122 REGENT 


Ss. 
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THE SIR JOHN CASS TECHNICAL 
INSTITUTE, 
JEWRY STREET, ALDGATE, E.C. 


Principal oe Cuartes A. Koun, M.Sc., Ph.D., F.1.C. 
EVENING CLASSES in CHEMISTRY, METALLURGY, 
PHYSICS and MATHEMATICS designed to meet the requirements of 
RIES and in trades associated therewith. 
Every facility for special and advanced practical work in well-equipped 


laboratories. 
Chemistry .,. A, Koun, M.Sc., Ph.D., F.1.C. 
Mathematics ois . D.Sc. -» B.A. 
Guy D. M.A. 


Metallurgy... eve 


The Metallurgy of Gold. 


ing. 
Metallography. Metallurgy. 
— Course of Lectures will be panied by suitable laboratory 
work. 


LENT TERM begins Monday, January s. 
The Institute is readily accessible and near to Fenchurch Street, Liver- 
pool Street, Broad Street and Metropolitan Railway Stations. 
For details of the classes apply at the Office of the Institute, or by 
letter to the Principat. 


W. H. DAVISON, M.A., Clerk to the Governing Body. 


COUNTY BOROUGH OF WEST HAM. 
MUNICIPAL TECHNICALINSTITUTE. 


ston are invited for the position of LECTURER IN MATHE- 
MATICS. Commencing Salary, £200 perannum. Candidates must have 
read the circular giving particu ars of the duties of the post, which may be 
obtained on sending an addressed foolscap envelope to the PRINCIPAL, 
Municipal Technical Institute, Romford Road, West Ham, E. 

All applications must be lodged with the Principat before noon, 
January 29, 1903. 

By order of the Council, 
F. E. HI LLEARY, Town Clerk. 
Town Hall, West Ham, E 


January 6, 1903. 


JENNER INSTITUTE 
OF PREVENTIVE MEDICINE. 


The Governing. Retz, of the Jenner Institute of Preventive Medicine 
offers STUDENTSHIP of the value of £150, tenable by a British Subject 
for one year, but renewable fora second year at the option of the Governing 
Body, for the purpose of Research in the Department of Pathological 
Chemistry at the Institute, under the direction of the Governing Body. 

Applications to be sent in by February 21, 1903. 

Jenner Institute of Preventive Medicine, 

Chelsea Gardens, London, S.W. 


BOROUGH OF PORTSMOUTH. 
MUNICIPAL TECHNICAL INSTITUTE. 


Aasierions are invited to fill the vacant appointment of SECOND 
MASTER and HEAD of the CHEMICAL DEPARTMENT. Salary, 
4200 per annum. 
Application Forms are provided and may be obtained with any further 
—— from the Principai, to whom the Forms should be returned not 
er than Monday, January 26 inst. 


OPEN COMPETITION, PATENT 
OFFICE. 


The Staff of ASSISTANT EXAMINERS is being largely increased, 
and these Appointments are to be open to public competition. Salaries, 
4150 to £450, and promotions to higher appointments. 

‘The Birkbeck Institution provides special instruction (both Day and Even- 
ing) in all the subjects of the Examination. For particulars apply to the 
Principat, Birkbeck Institution, Breams Buildings, Chancery Lane, E.C. 


THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF AGRICULTURE. 


Apetendens for the appointment of a LECTURER IN, AGRI- 
CULTURAL CHEMISTRY, at a Stipend of £250 a year, to date at 
latest from March 1, will be received by the RecisrRar of the College, 
from whom further particulars of the appointment may be 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 
For particulars R. C. T. EVANS, 


hcote Science Laborator: 
9. Heathcote sett, reed 's Inn Road, W.C. 


BIRKBECK. INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES, Systematic Courses of Instruction 

(Lectures and aeons are aaa 3%, in the following Sciences :— 
J. Macxenzig, Ph.D., D.Sc. 
Grirritus, D. 
E. H. Smart, M.A. 
I .. A. B. Renpie, M.A., D.Sc. 
Zoo H. W. UntuHank, B.A., B.Sc. 
and Mineralogy. Geo. F. Harris, F.G.S. 


Minine Metallurgy } Geo. Patcuin, A.R.S.M. 


The yeti Courses all include practical work in wel!-equii 
tories, and provide for the requirements of the UN SITY of 
LONDON DEGREES. 

Instruction in Modern Languages—French, German, Spanish, Russian, 
Italian, Dutch. 


EVENING CLASSES are also held in rye vapeiiows, Practical 
Geometry, Machine Construction, Steam and Appl ied Mechanics, Building 
Construction, Land and Quantity. Surveying, and Estimating. 

Courses for Conjoint Board, Dental and Pharmaceutical Exams. 

Further information on application to the PrincIPAL. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C;— 


Street and Liverpool Street Stations.) 
Sabicea : SIDNEY HUMPHREYS, B.A., LL.B. 


FIFTY-FIFTH SESSION, 1902-3. 
EVENING CLASSES in ALL BRANCHES of SCIENCE 


at almost Sees. 

Well- d LABORATORIES for Practical Work in 
CHEMI » BIOLOGY, BOTANY, 
and all branches of PHYSICS 


Special Classes for London University, Conjoint Board and 
other examinations. Classes are also held_in all Commercial 
Subjects, in Languages, Literature and Art. All Classes are 
open to both sexes. Library, Reading and Coffee Rooms open 
to members. Numerous valuable prizes awarded annually. 

Prospectuses, and all other information, gratis on application. 

DAVID SAVAGE, Secretary. 


To be Sold Immediately, if possible en d/oc. 
A Unique and one of the Finest Private 


Ethnological Collections in England, arranged in Trophies, and con- 
sisting of old Weapons, Spears, Bows, Arrows, Lances, Clubs, &c., 
including many rare and valuable Sp of Corrob Spears, 
Womerahs, Boomerangs and Waddies from Austra:ia, and Trihas- 
mérés and Te What-a-whas from New Zealand, collected by the Adver- 
tiser, mostly from the natives themselves, during his travels, extending 
over three years, through China, Japan, Tonquin, Cambodia, Annam, 
Laés, Java and the Dutch Indies, Borneo, New Guinea, Solomon 
Islands, New Hebrides end Santa Cruz, New Caledonia and Loyalty 
Islands, Tonga, Samoa, New Zealand and the interior of Australia: 


ove 


ALso 
A Valuable and Important Collection of Gold-bearing Quartz Specimens, 
ay collected from = of about 150 of the principal mines of 
estern Australia, Ball. d, and New 


Zealand. 
Specimens are carefully and guaranteed. 


Requests for further particulars and for appointments to view should 
D. CARTAN LEE, 
A 
Rat’ House, 
Tunbridge Wells, Kent. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 

al, thorough acquaintance with Modern Languages). esearch, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


CHEMIST (ANALYTICAL), four years’ 
laboratory training, desires post, Chemical Works or Egborator 
Excellent certificates and testimonials. Small salary askéd. Addres., 
* Analytical,” c/o Nature Office. 


J.BACKHOUSE & SON, Lt 


(SCIENTIFIC DEPARTMENT.) 


Large and wok. & reliable Stocks of BOTANICAL MATERIAL 
FOR CLASS-W' &c., &c. Fresh, or carefully preserved. 
consignments of TROPICAL and cher SPECIMENS. 
New Laboratories available for Research. Inspection anqpes. Prices 
moderate. , Lists and further information gvatis.» 
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BOOK BARGAINS. 


Special Annual Catalogue and S t D ber LIST of 
PU BLISHERS' REMAINDERS in Branches of Literature, in- 
cluding many Scientific Works. Greatly reduced in price and in spotless 

ondition. “Post free. 


H. J. GLAISHER, Remainder and Discount Bookseller, 
57 Wicmore Street, W. 


JUST PUBLISHED. Crown 8vo, 5s. net. 


BACTERIA DAILY LIFE. 
By Mrs. PERCY FRANKLAND, F.R.M.S. 


CONTENTS :— 
Bacteriology in the Victorian | Milk Dangers and Remedies. 
Era. Bacteria and Ice. 


What to Breathe. Some Poisons and their Pre- 
Sunshine and Life. vention. 
Bacteriology and Water. 


London: LONGMANS, GREEN, & CO. 


SCIENTIFIC AND 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 


pe- LARGEST STOCK in LONDON of SECOND- 
HAND School, Classical, Mechanical, ELEMEN- 
TARY and ADVANCED SCIENTIFIC BOOKS 
at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 


KEYS AND TRANSLATIONS. 
SJ. POOLE & Co. 


(EsTABLISHED 1854). 


: 104, CHARING CROSS ROAD, 


LONDON, W.C. 


(Formerly of 39, HOLYWELL STREET, STRAND). 
Enquiries by letter receive immediate ‘attention. 


PRINCE’S 


LIBRARY. 


Annual Subscription (Town or Country) One Guinea. 
Works are included in Ast Biology, Botany, Chemistry, Geology, 
Logic, Medicine and the Allied’ Sciences, Microscopy, Photography, 
Physics, Feycholony, Sociology, Veterinary Science, Voyages and Travels, 
Zool 
—_ Prospectus sent post free to any address. 
85 PRAED STREET, LONDON, wW. 


AVOID IMITATIONS. 


wt“TABLOID’ 
PYRO DEVELOPER, warm black tones. 
HYDROQUINONE DEVELOPER, black 


to brown tones. 
METOL DEVELOPER, cold black tones. 
OR7OL DEVELOPER, warm ‘ack tones. 


PROVILE FRESH SOLUTIONS OF THE 
FINEST CHEMICALS AND THEREFORE 
GIVE THE BusT RESULTS - - - 


REASONABLE IN PRICE, 
COMPACT, ACCURATE AND EASY 
TO DISSOLVE. 


Sold by ak chemists and dealers. 


With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. . 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. 
Dental Surgeon to the Evelina Hospital, Southwark. 


BY THE SAME AUTHOR, 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 


SEGG & CO., 289 and 291 Regent Street, London, W. 


Just Published, Price 1s., by Post 1s. 4d. 
The VICTORIA UNIVERSITY CALEN- 
DAR for YEAR 1903. 
London : Manchester : 
MACMILLAN & CO., Ltd. J. E. CORNISH. 


MOST SIMPLE TO WORK. 
MOST PERFECT -RESULTS. 


NEGATIVES CAN BE TAKEN WITH ANY PLATE CAMERA. 
COMPLETE OUTFITS 25. | 
LANTERN SLIDES Ss. 
CAN ALSO BE WORKED UPON PAPER. 


(Descriptive Booklets Now Ready.) 


im@~ Write for booklets, post free to readers of NATURE, or call and see the results amateurs have produced by our process. 


SANGER SHEPHERD & CO., 


Factory and Offices, 5, 6, and 7 Gray’s Inn 
Passage, Red Lion St., Holborn, London, W.C. 


Manufacturers of Scientifc- Apparatus, Cameras and Stands, Tawa Sectors, Instruments for the Measurement of Light 
and Colour, Speed Determination, &c. 
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AGNES M. CLERKE. 
NOW READY. 


PROBLEMS IN ASTROPHYSICS. 


Demy 8vo, cloth, containing over 100 illus- 
trations, price 20s. net. 


**One of the most noteworthy contributions to astronomical 
literature in recent years.” Chronicle. 


NOW READY. 


A HISTORY OF ASTRONOMY 
DURING THE NINETEENTH CENTURY 


FOURTH EDITION, REVISED TO DATE. 
Demy 8vo, cloth, illustrated, 
price 15s. net. 


** Miss Clerke’s admirable book is so well known that we 
need say nothing of its general merit, except that this new 
and thoroughly revised issue bears the same impress of lucid 
accuracy and comprehensive judgment as was stamped on 
earlier editions.” — 7he Pilot. 


A. & C. BLACK, SOHO SQUARE, LONDON. 


5 APPROVAL PACKETS of Photos and Stereos 
are sent on application by post for selection to any part of the 
World. No deposit required from responsible applicants. Please 

state require ments. 
PHOTOS. 
Paris Salon Pictures. 
Classical Undraped Pic- 


tures. 
ane Religious 


chitectural 


achts. 
Heads, Por- 


traits. 
Artists’ Life Studies. 
Eastern es, 
Children. Animals, 
Fruit, Flowers. 
Clouds, Waves, Rustic 
Scenes. 


CoL.ectTions from noted Galleries. 


Prices from 3d. each to rss. 
(13 Photos as 12). 


STEREO SLIDES (Binocurar). 
Boer War Scenes, Ani- 
Le Quesne. Unmounted, mals, Humorous, Statu- 

size 7ia. by roin. at 2s. ary, Views (British, 

Foreign, Indian, Town 

and Country), Coronation Procession and Indian 
and Naval Review Scenes. Prices, 8. each. 

Order ‘‘ The Triumph” Aluminium Stereoscope to be sent on 

approval, 4s. 6d. post free. This Stereoscope, with a number of 

Slides, forms a novel and elegant Present. 


ERDMANN & SCHANZ 


ESTABLISHED 187 


( 6), 
116 “ LEIGHTON” TERRACE, BEDFORD HILL, BALHAM 
q S IS OU 
JUNCTION, LONDON, S.W. 2%8s. 
lilustrated Catalogue, 34. post free. 
Illustrated Catalogue, with a specimen Stereo Slide, od., post free. 
The equivalent of threepence and ninepence respectively in 
Foreign Stamps will be accepted from residents abroad. 


‘““WEATHERCOCK,” by 


THE HIGHEST VACUUM 
READILY OBTAINED. 


ASK FOR 
LIST No. F. 


PRICES FROM £4 § 9 


APPLY FOR FULL PAKTICULARS OF THE 


“GERYK” VACUUM PUMPS 
Pulsometer Engineering C21? 


Nine Etms Ironworks. Reading. 


PHYSICAL 


Every description of Apparatus (including 
many unique forms) in all Departments of 
Physics, manufactured by Max Kohl, for 
whom we are the Sole Agents for the United 
Kingdom and its Colonies. 


These Instruments combine the best work- 
manship and finish with the lowest prices on 
| the market. 

PP PPP PPP PPE 
i_ NATURE says :—‘‘ They supply almost everything re- 
quired for teaching purposes in a physical laboratory. 
Their goods are well known. Much of the apparatus is ¢x- 
tremely well arranged for the purpose for which it is designed.” 


ISENTHAL & CO., 


85 MORTIMER STREET, LONDON; W 


Contractors to the Admiralty, War, India and 


Colonial Offices, &c. 
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MUIRHEAD 


Makers of 
Induction Coils 
and all kinds 
of X-Ray 
Apparatus. 


Catalogue 


forwarded on 


Application. 


Telegrams : 
“Secohm, London.” 


Telephone 
779 Westminster. 


12 CARTERET STREET, QUEEN ANNE'S GATE, 


10 
WESTMINSTER, S.W. 
ing For continuous-current Measurements by the Potentiometer 
; of Method from 1/10000 amp. to 1500 amps., with an accuracy : & 
for of 1 part in 1000, | H . : 
ted Prices from £3 10s. | i : 
For Particulars of New Pattern Potentiometer, 
| see my next Advertisement. 
A LARGE STOCK 
OF ACCURATE RESISTANCES FOR i: 
ALL PURPOSES. 3: 
> 
ROBT. W. W. PAUL, 
68, HIGH HOLBORN,* LONDON, W.C., 
Newton Avenue Works, New Southgate, N. AWARDED WINE MEDALS PARIS EXHIBITION, 1900 
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ESTABLISHED 1861. 


Phoenix Assurance Co., Ltd. 


BIRKBECK BANK.| PHCNIX FIRE OFFICE. 


Raila 


, Chancery Lane, London. 
‘DEPOSIT ACCOUNTS 


1o 
0 repayable on demand. 
The BIRKBECK ALMANACK, with full particulars, post free. 
C. A. RAVENSCROFT, Managing Director. 


2. ol 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTH SECURITY. 
BLECTRIC LIGHTING RULES SUPPLIED. 
LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 
POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVANOMETERS. 
POTENTIOMETERS. 
SPECTROMETERS. 
INDUCTION COILS A SPECIALITY. 
Sole Makers of Wagg’s nme Table for X-Ray 


STUDENTS’ 
SPHEROMETERS. 


66 ; CHARING CROSS ROAD, LONDON, W.C. 


MINERALOGY. AN INTRODUCTION 
TO THE SCIENTIFIC STUDY OF MINERALS. By 
Professor HENRY A. MIERS, D.Sc., M.A., F.R.S. 
With two Coloured Plates and 716 Illustrations in the 
Text. 8vo. 255, net. 

ATHENA UM.—“ Never before, probably, has a ‘ Miner- 
alogy’ been given to the world in so attractive a form as this. 
Its perfection of treatment and charm of form make 
things wonderfully easy and agreeable. . One remarkable 
feature in these pages is the beauty of the innumerable figures. 

. . . A volume in praise of which it is difficult to say too 

much.” 

VOLUME II. NOW READY. 


TEXT-BOOK OF PALAEONTOLOGY. 
By KARL A. von ZITTEL, Professor of Geology and 
Paleontology in the University of Munich. Translated and 
edited by CHARLES R. EASTMAN, Ph.D. ENGLISH 
EDITION, revised and enlarged by the Author and Editor 
in collaboration with the following specialists: FISHES, 
A. S. WOODWARD; AMPHIBIA, E. C. CASE; 
REPTILIA, J. B. HATCHER, H. F. OSBORN, S. W. 
WILLISTON; AVES, F. ve LUCAS. Vol. If. With 
373 Woodeuts. 8vo. 10s. ne 

» Previously published. Vol, 8vo. 255. net. 

F/IELD.—‘* The work of Professor von Zittel is to be re- 
arded as a valuable book of reference on the subject on which 
it treats. The numerous illustrations render it of extreme 


GEOMETRICAL DRAWING & DESIGN. 
By J. HUMPHREY SPANTON. Adapted to the Re- 
of the Board of Education. Globe 8vo. 


GUARDIAN,—“ A noteworthy and valuable little book.” 


LIGHT FOR STUDENTS. By EDWIN 


EDSER, Associate of the Royal College of Science, 
London. Author of ** Heat for Advanced Students,” &c. 
Globe 8vo. 6s. 

NEW IRELAND REVIEW.—“ We know of no students’ 
text-book in which the wave theory of light is so fully, patiently 
and carefully developed. The explanation is greatly aided 
throughout by the many and excellently executed illustrations.” 


MACMILLAN & CO.”S LATEST LIST. 


PRINCIPLES OF ECONOMICS. By 


Dr. N. G. PIERSON. Translated from the Dutch by 

A A. WOTZEL. Vol. I. 8vc. 10s. net. 
CONTENTS.—Introduction—Origin of Value in Exchange— 
Rent of Land—Rent of Houses—Interest on Capital—Profits 
of Entrepreneurs—Wages of Labour—On_ Price—Principal 
Monetary Systems—Banking in the Principal Countries—Bills 
of Exchange and Foreign Exchanges— Regulation of Currencies 
—Appendix. 
TIMES.—“ English students will welcome this translation.” 


A HISTORY OF 
THE PROBLEMS OF PH!LOSOPHY. 


By PAUL JANET and GABRIEL SEAILLES. Trans- 
lated by ADA MONAHAN. — Edited by Professor 
HENRY JONES, LL.D. Vol. I. Psychology. Vol. 
II. Ethics, and Theodicy. 8vo. 
Ios, net each voi. 


JENA GLASS AND ITS SCIENTIFIC 
AND INDUSTRIAL APPLICATIONS. By Dr. 
HOVESTADT. Translated and Edited by J. 
EVERETT, M.A., F.R.S., and ALICE EVERETT, 
M.A. 8vo. 155. net. 


THEORETICAL ORGANIC CHEMISTRY. 
By JULIUS B. COHEN, Ph.D., Lecturer on Organic 
Chemistry, the Yorkshire College ; Lecturer in the Victoria 
University, and Associate of the Owens College. Globe 
8vo. 6s. 


ACOURSE OF SIMPLE EXPERIMENTS 
IN MAGNETISM AND ELECTRICITY. By A. E. 
MUNBY, M.A., F.C.S., late Senior Science Master in 
Felsted School. Globe 8vo. 15. 6d. 


AN ELEMENTARY TREATISE ON 


THE MECHANICS OF MACHINERY, 
WITH SPECIAL REFERENCE TO THE MECHANICS 
OF THE STEAM ENGINE. By JOSEPH N. Le 
CONTE, Instructor in Mechanical Engineering, Uni- 
versity of California, &c. Crown 8vo. 10s. 67. net. 


MACMILLAN AND CO., LTD., LONDON. 
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Organised by HENRY S. LUNN, M.D., F.R.G.S., NATURALISTS, 
HOLDSWORTH LUNN and CONNOP F. S. PEROWNE. 
:CABINETS ..ANDi APPARATUS? 
0 8 A i 
WINTER GRUISES 72 PALESTINE AND ECYPT FOm ENTOMOLOGY, BIRDS, AND SKINS, AND ALL 
On the ARCONAUT, tommage 3373, b.p. 490% SPECIAL SHOW-ROOM FOR CABINETS. 
SAILING AS FOLLOWS :— N.B. Exgellence pity ont 
to February 25th.—From Marseilles to Pirzus | Ap t references are permitted to disti | 
and upwards. Return Ticket London Marseilles included: | A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
£10 10s. Swiss Skating and Tobogganing Parties. ; AND SKINS. 
Birds, Mammals, &c., Preserved ond Soeten by First-class Workmen 
6 it Sacestaay, § All Books and Publications on Natural History supplied. 
: 36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 
ORIENT COMPANY’S PLEASURE 
CRUISES COLLECTIONS OF 
By their ORIENT, MINERALS, ROCKS OR FOSSI LS 
‘ ‘SICILY, CRETE, CYPRUS, SYRIA, PALESTINE, EGYPT, GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
’ 50 Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 
26TH FEBRUARY To 22ND APRIL. voscopic Obj 
For SPAIN, SOUTH OF FRANCE, GREECE, 
co NSTANTINOPLE, &e., CATALOGUES GRATIS. 
14TH MARCH To 27TH APRIL. Geologists’ Sennen, Se, Cust Faget Glass-capped Boxes, &c., 
Passengers travelling overland to Villefranche can leave London ae 
y respectively on the 6th and 24th March. " 
Y Fares from 50 to 90 Guineas, according we. Cabin. THOMAS D. RUSSELL, 
GREEN & CO. H Office: Fenchurch 
Managers {ENDERSON, ANDERSON & CO. } EC. 78 NEWGATE STREET, LONDON, E.C.. 
For ppely at Avenue, E.C., or to 
Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, 
Collecti f abo P Mining E ‘ 
s LIVING SPECIMENS FOR Technical Schools, and for Private Studye 
4 MINERALS FOR ALL PURPOSES. Rocks FROM NUMEROUS LOCALITIES. FOSSILS 
THE MICROSCOPE. FROM ALL BRITISH FORMATIONS. 
vox, Spi Desmids, Diatoms, Amoeba, Arcella, Actinospharium, ROCK SECTIONS :— 
| vari, Sent tentor, , Hydra, Floscularia aria , Stephanoceros, Melicerta, a, and many Precious Stones, Meteorites, Rare Minerals, Blowpipe Oases, Glass 
4 THOMAS BOLTON, ALL LISTS FREE OF 
25 BALSALL HEATH ROAD, BIRMINGHAM, JAMES R. GREGORY &CO 
MINERALOGISTS, &c. 
MARINE BIOLOGICAL ASSOCIATION To Science & Art Department, British, Indian, & Colonial Museums, 
OF THE UNITED KINGDOM: ~~ 
. THE LABORATORY, PLYMOUTH, 1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 
. The following animals can always be supplied, either living 
Pes ormiphora (preserved) ; Leptoplana as, Amphiporus ; 
ar more “Plymouth. apply to THE DIRECTOR. of ‘Savage Idols, Shella and Curl Pottery, 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers ; Editorial 
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. i 


SUBSCRIPTIONS TO “NATURE.” FOR ADVERTISEMENTS. 


- 1 80 ‘Three Lines in Column... 2 6 ; 
i ighth ‘age, ot Quarter olums 
Page, or Halfa Column. . © 
alfa Page, oraColumcr, .... “3 5 0 
es 3 ; i * The first line being in heavy typs is charged for es Two "ines. 


6 

° 

Chegwes and Money Orders payable to MACMILLAN & CO., Limited. 
_ “OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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ATWOoD MACHIN E (Patent). 


OUR ORIGINAL PATTERN GREATLY. IMPROVED. 


New Release (Patent), Dropping Platform done away with, Aluminium Wheel, ‘Agate Bearings, Extra Weights. This 
machine is now @ practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 


PRICE COMPLETE &4 15s, NET. 
PHILIP HARRIS & CO., Lim., BIRMINGHAM and DUBLIN. 


CROSSLEY ’S Goa ENGINES. 
GREAT REDUCTION 


REMODELLED. 3 Sy CONSUMED. 


(?epresents J type in Oil or Cross/ey’s ine 

ive horse power.) Show, Cardiff, June, 1901. 

Immediate delivery for Stock ENGINES DELIVERED.—Up to 

; ines. the end of 1902, 46,150 engines 

Sizes of Engines = have been delivered, representing 

: 648,421 B.H.P. 


CROSSLET BROS... ETD., OPENSHAW, MANCHESTER. 


MICROSCOPIC OBJECTS. | ? NEW ITEMS in 
NEW AND INTERESTING. WATSON’S RECENTLY ISSUED 


CATALOGUE OF MICROSCOPES. 


(26TH Epition, 152 P4GES.) 


NEW HOLOSCOPIC SUB-STAGE CONDENSERS. 
THE MACRO. ILL®. for illuminating , large objects when 


with or other low-power 
Completely mounted, £1 1 
THE. MALES. WATSON "TWO-SPEED FINE ADJUST- 

erebral o's MENT. Ingenious, gives great range of speed. Very efficient. 
Anatomy of Honey Bee complete on one Slide NEW MICROSCOPES for Students, Metallurgy, Travellers 
EXHIBITION SLIDES, a fine of d Distom ¢ groups, and Museums. 

very beautiful objects for Spot Lens, from 6s. . td. to 158. MICRO. LAMPS for Electricity and Gas. 
Subscriber to WATSON & SONS’ CIRCULATING Is fi 
OBJECTS? 240 Slides for aus. Teaching, &c., and everything of the most up-to-date 
Complete Cataloguz of Microscopic Objects on application Deft. 3. The above Catalogue sent post free on application Dept. 2. 


W. WATSON & SONS, ee to H.M. Government, 313 High Holborn, London, W.C. 
EsTaB.isuep 1837.. 16 FORREST ROAD, EDINBURGH, and 78 SWANSTON ST.. MELBOURNE. AUSTRALIA. 


Tue “NEW NATURALISTS’” CAMERA. 


(PATENT.) Reflex Toguesing for Ordinary or 
photo. Lenses. 


I PROSPECTUS FREE. 


Malarial Parasite in Capillaries of Brain . 4 
Section of Flexible Sandstone, an entirely new. cand brilliant object 

for the Polariscope 

Karyokinesis in Root of Water Lily. Very fei” os 35. ‘od. and 4 

Young Amphioxus entire... oe 
Group of cous Bound Beautiful Slide for Exhibition 
eous s S.W. of Australia from Cruise e hex M. 


** Challenger ove 
Leaf of Rotundifolis, with ‘captured Insects ... 
Submaxillary Glands from Honey Bee. new ... 


ooo an 
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J. H. DALLMEYER, Ltd., 25 Newman St., LONDON, W. 


Sons, Limrren, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MAcerutay 
Printed by Rucnanp Cuay ax 's Strcet, London, W.C., and Tue Company, 66 Fifth Avenue, New January 22, 1903- 
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ALTERNATING CURRENT BREAK. 
NEWTON & WRIGHT'S PATENT. 


New List post free. 


* Complete with Motor Switch Resistance, £12 12s. 


NEWTON & CO., Opricians to His Majesty THE KING. 
3 FLEET STREET, LONDON. 


THE HIGH LENS. 


Steinheil 


FULL CATALOGUES FREE 


FROM THE MANUFACTURERS. 


R. & J. BECK, LTD., 


68 CORNHILL, LONDON, B.C. 


SPECTROSCOPES, 
3 POLARISCOPES, 


SACCHARIMETERS. 
APPARATUS AND OBJECTS FOR 


POLARISED LIGHT 
DIFFRACTION. 
JOHN J. GRIFFIN x SONS, LD, 


20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, 
LONDON, W.C. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powerful Illuminants. 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 

RENDER THA LIGHT SOFT AND COOL. 

N. and Z, " SPORTING SPECTAEL ES, close-fitting and ha’ extra 
large lenses, ave the best fed Billiards, Riding, &c. ving 

Iliustrated Price Lists Free by Post to mil parts of the World. 

ProTectors AND Face SCREENS. 


Mororists’ AND OTHER Eve 
AND ZAMBRA, 


NEGRETTI. 
38 HOLBORN VIADUCT, EC. 


BRANCHES: 46 122 REGENT 
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ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, w. 


Thursday next (February 5), at Five o'clock, Sir CLEMENTS Mark- 
HAM, K.C.B.. F.R.S., Pres.R.G.S, First of Three Lectures on ‘Arctic 
and Antarctic Exploration.” Half-a-Guinea the Course, 

Saturday (February 7), at Three o'clock, A. B. WaALKLEvy, E First of 
Three Lectures on ‘‘ Dramatic Criticism.” Half-a-Guinea the Course. 
Subscription to all the Courses in the Season, Two Guineas. 


Prelim. Sci., Inter. and Final B.Sc. 


AND ALL SCIENCE AND MEDICAL EXAMS. 


PRACTICAL AND THEORETICAL TUITION in 
BOTANY, CHEMISTRY, PHARMACOLOGY & THERAPEUTICS. 


Especial Course of Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM. 


Frepsrick Davis, 49 and 51 Imperial Buildings, Ludgate Circus, E.C. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 
(UNIVERSITY OF LONDON.) 
PRELIMINARY SCIENTIFIC CLASS. 


Systematic Courses of Lectures and Rahomaoy Work in the subjects of 


ry 


the Preliminary Scientific and Inter ions of the 
University of London are held throughout the year. 

Attendance en this Class counts as part of the five years’ curriculum, and 
Students may join at any time. 

Fee for the whole Course, £21, or £18 18s. to students of the Hospital ; 
or single subjects may be taken. 

For further particulars apply to the WARDEN of the College, St. Bar- 
tholomew’s Hospital, London, 

A handbook forwarded on application. 


JENNER INSTITUTE 
OF PREVENTIVE MEDICINE. 


The Governing Body of the Jenner Institute of Preventive Medicine 
offers STUDENTSHIP of the value of £150, tenable by a British Subject 
for one year, but renewable for a second year at the option of the Governing 
Body, for the purpose of Research in the Department of Pathological 
Chemistry at the Institute, under the direction of the Governing Body. 


Applications to be sent in by February 21, 1903. 
Jenner Institute of Preventive Medicine, 
Chelsea Gardens, London, S.W. 


NATURAL SCIENCE SCHOLARSHIP. 
KEBLE COLLEGE, OXFORD. 


ASCHOLARSHIP of the annual value of £69, together with Laboratory 
Fees, not exceeding £20 per annum, will be awarded at this College in 
March, 1903. 

The Examination commences Tuesday, March ro. 

Subjects: Chemistry or Biology, with Elementary Mechanics and Physic s 
for all Candidates, and Elementary Chemistry for those who offer Biology . 

For full particulars apply to Dr. Hatcuerr Jackson, Keble Colleze , 
Oxford. 


PRACTICAL AND THEORETICAL TUITION 


In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 


R. C. T. Evans, B.Sc.(London), 
Director of the 
Heatucotre Science LABORATORIES, 
9 Heathcote Street, Gray's Inn Road, W.C. 


WANTED, a SCIENCE TEACHER for 
DAY and EVENING CLASSES. Salary, £140 a year.—Apply to 
ManaGeEr, Mount Sion School, Waterford, stating qualifications and 
giving references. 


WANTED, JUNIOR MASTER to assist in 


Teaching Chemistry and Physics. Good laboratories and apparatus, 
small classes. Address, “A,” Office of NATURE. * 


WANTED, DRAUGHTSMAN. Must be 


used to drawing optical and’ scientific instrements. Write, stating 
age, experience and salary required, to ‘‘ Draughtman,” Nature 
ffice. 


Youth (20), desires post as CURATOR, or 


something in connection with Natural History. Address, **L.,” c/o 
Nature Office. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Kevision, Translation. Scale of charges on application. . The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, w.c. 


APPARATUS FOR SALE, CHEAP.—2 


Thermo-electric Melloni Piles ; 1 Tate’s Air Pump ; 2 Induction Coils ; 
36-Cell Gaiffe’s Medical Battery with Double Collector, Galvanometer, 
&c. ; Captain Bucknill’s Set of Resistance Coils, arranged as Wheat- 
stone Bridge, with Galvanometer, Key, &c., made by Elliot Brothers ; 
2 Fine Cell Bichromate Batteries, Ratchet liftout; Barograph and 
Charts in neat Glass Case; Drawing Instrument, Thoma, with Set of 
Lenses; Drawing Instrument, Edinger, with Set of Lenses; Aper- 
, Abbe, by Zeiss, for Measuring Numerical and Angular Aper- 


OPEN COMPETITION, PATENT 
OFFICE. 


ture of Micro Objeetives ; 8 Fine Microscopic Objectives by Wray. 
Particulars and prices will be sent on receipt of specific inquiries. 
W. HUME, 1 Lothian Street, Edinburgh. 


The Staff of ASSISTANT EXAMINERS is being largely i d, 
and these Appointments are to be open to public competition. Salaries, 
4150 to £450, and promotions to higher appointments. 

‘The Birkbeck Institution provides special instruction (both Day and Even- 
ing) in all the subjects of the Examination. For particulars apply to the 
PrinciPa., Birkbeck Institution, Breams Buildings, Chancery Lane, E.C. 


WANDSWORTH TECHNICAL 
INSTITUTE, 
DAY SCHOOL. 
WANTED IMMEDIATELY, an ASSISTANT MASTER for ordinary 


form )j er post. C g salary, £120 per annum. 
Forms of application may be obtained from the Registrar. 


WANTED.—DEMONSTRATOR in 
PHYSICS, GRADUATE in SCIENCE, special acquaintance with 
Electricity desirable. . Salary, £100.—Apply, with testimonials, stating 
age and qualifications, to Principat, Birkbeck Institution, Breams 
Buildings, Chancery Lane, E.C. 


QUEEN’S COLLEGE, BELFAST. 


BOTANIST Wanted as Assistant in the Natural History Department 
from March till July, 1903. Salary, £50. 
Apply to Professor GREGG WILson. . 


F 


DRAWING, MATHEMATICAL, AND 
ANTHROPOLOGICAL INSTRUMENTS. 


ASTON & MANDER, 

61 OLD COMPTON STREET, SCHO, LONDON, W., 
are the ACTUAL MANUFACTURERS. 
Contractors to Harrow, Winchester, Bradfield, Royal Indian 
Engineering, and Royal Military Colleges ; as well as most others 
through wholesale agent:. 


Qap- Special Terms to Professors, Colleges, Institutions, etc. 


“X” RAY TUBE FOR THERAPEUTIC WORK 


In using this tube there is no necessity 
to screen healthy tissues while, treating 
diseased parts, as the rays can only pass 
effectively through window of special glass 
at end of projection. PATENT APrcIED‘FOR. 


A. C. COSSOR, 64 Farringdon Road, E:C. 
(CONTRACTOR TO 
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BARGAINS. 


Special Annual Catalogue. and S + LIST of 
PUBLISHERS’ REMAINDERS in of Literature. in- 
cluding many Scientific Works. Greatly reduced-in price and in spotless 
condition. Post free. 


H J. GLAISHER, Remainder and Discount Bookseller, 
57 Wicmore Street, W. 


With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. 
Dental Surgeon to the Evelina Hospitai, Southwark. 
BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 


Just Published, Price 1s., by Post 1s. 4d. 
The VICTORIA UNIVERSITY CALEN- 
DAR for YEAR 1903. 
London : 
MACMILLAN & CO., Ltd. 


Manchester : 
J. E. CORNISH. 


BLOWPIPE APPARATUS. 


SOCIETY OF ARTS CABINETS. 
UNEQUALLED FOR ARRANGEMENT OF APPARATUS AND 
PORTABILITY. 

Prize Set ... 24/- SUPERIOR SET 32/6 

Best Set, with 48 Test Minerals in Tubes 42/6 


PATENT RAPID 
CHANGE BLOWPIPE 


GIVES PERFECT FLAMES FOR ALL 
PURPOSES. 


LETCHER & SONS, 


SCIENTIFIC INSTRUMENT 
MAKER 


ST. DAY, CORNWALL. 


Lists on application. 


NEW NATURAL HISTORY LANTERN SLIDES. 
“THE EARLY LIFE OF THE YOUNG CUCKOO.” 
Five Marvellous Lantern Slides from Negatives taken direct from 
Nature, with descriptive Booklet. 7s. 6d. post free. 

“IN BIRDLAND.” 

240 Slides of Birds, oom, Eas} and Young, from Mr. O.iver G. 


g's Negatives. 
POST FREE. 


Sole Publishers, SANDERS & CROWHURST, 
71 SHAFTESBURY AVENUE, LONDON, W. 


| 


| 


BROWNING’S 
SPECTROSCOPES. 


THE MINIATURE SPECTROSCOPE. 


This Instrument will show many of Fraunhofer's lines, the bright 
lines of the metals and gases, and the absorption bands in coloured gases, 
crystals, or liquids. 

No. 1, with Plain Slit pa 

2 ,, Adjustable Slit, &c., in Morocco | Case . 
3 » Achromatic Lens, &e., in Morocco Case 
Morocco Case 


RAINBAND SPECTROSCOPE (Grace’s). 


Mr. JOHN BROWNING begs to draw attention to the advantages 
of this very powerful, portable, and efficient Instrument, which is spe- 
cially adapted for predicting coming rain. It is provided with a rack 
motion focussing arrangement, and it is applicable to every purpose for 
which a Direct Vision Spectroscope can be used. 

No. 1, in Morocco Leather Case .. ~~ £3 8s, od. 

with Comparison Prism £4 Os. 


and Micrometer” ..” £5 15s. Od. 
STUDENT’S SPECTROSCOPES, £8 16s., and £15. 
Illustrated C. ‘atalogue of Spectroscopes and Spectrometers Post Free. 
JOHN BROWNING, 
MANUFACTURING OPTICIAN, 

78 (Late 63) STRAND, LONDON. W.C. 


DARLING’S PATENT 


CALORIMETER. 


Constructed specially for use in all Steel Works and other 
Industries that use quantities of Fuel, and for the En- 
gineering and Mining Departments of Colleges and 
Sc 


PRICE from £2 2s. each. 


Giving far better results than those on the market costing 
four or more times as much. 


Descriptive Illustrated Pamphlet post free. 


Sole Makers for the Patentes : 
A. GALLENKAMP & Co., Ltd, 
19 & 2x SUN STREET, FINSBURY, LONDON, E.C. 


MOST SIMPLE TO WORK. 
MOST PERFECT RESULTS. 


NEGATIVES CAN BE TAKEN WITH ANY PLATE CAMERA. 
COMPLETE OUTFITS 


FROM 


25s. 


LANTERN SLIDES 


CAN ALSO BE WORKED UPON PAPER. 


(Descriptive Booklets Now Ready.) 


Sa Write for booklets, post free to readers of NATURE, or call and see the results amateurs have produced by our process. 


SANGER SHEPHERD & CO., 


Factory and Offices, 5, 6, and 7 Gray's Inn 
Passage, Red Lion St., Holborn, London, W.C, 


Manufacturers of pena Ap/aratus, Cameras and Stands, aaah Sectors, Instruments for the Measurement of Light 
and Colour, Speed Determination, &c. 
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From MR. MURRAY'S LIST. 


VOLCANIC STUDIES IN 


MANY LANDS. 

BEING REPRODUCTIONS OF PHOTOGRAPHS BY THE AUTHOR 
OF ABOVE ONE HUNDRED ACTUAL OBJECTS, WITH 
EXPLANATORY NOTICES. 

By TEMPEST ANDERSON, M.D., B.Sc.Lond., F.R.G.S., A.C., 


Fellow of University College, London, Hon. caiien Yorkshire Philo- 


Crown 4to. 21s. net. 


sophical Society. With numerous Illustrations. 
[Just out. 


New Volume in the Progressive Science Series. 


EXPERIMENTS ON 
ANIMALS. 


By STEPHEN PAGET, F.R.C.S. 
Short Demy 8vo. 6s. | Just out. 


A complete List of the Volumes in this Series will be sent post free 
on application. 


MORE LETTERS OF 


CHARLES DARWIN. 
A RECORD OF HIS UNPUBLISHED 
Bat by FRANCIS DARWIN, Fellow of Christ's College, and A. C. 


EWARD, Fellow of Emmanuel College, Cambridge. With Portraits. 
2 Vois. Demy 8vo. 32s. net. [f/ust out. 


JOHN MURRAY, Albemarle Street, W. 


REYNOLDS & BRANSON, Lip, 


LABORATORY OUTFITTERS. 


SCIENCE LANTERN 


for Vertical and Horizontal Projection 
of Slides and Apparatus. 


1902 UNIVERSAL MODEL (Patent). 
Packs in Case 21” x 8” X 12”. 
A new Model introduced to meet requirements of all demonstrators. 
Many novel advantages. Open front stage and adjustable table for tall 
apparatus. Prisms silvered or plain. cted pm parts. Suitable 
for Arc, Lime Light, Acetylene, &c. 


Price complete, as illustrated, £9 9s. 
1901 MODEL, as formerly advertised, and with one prism, £8. 


lilustrated Catalogue of Physical and Chemical Apparatus, 350 pp. and 
1200 llustrations, free to Principals, Teachers, &c. 


Special Designs made to instructions in our own workshop. 


14 COMMERCIAL STREET, LEEDS. 


JAMES SWIFT SON, 


Opticians. 


“THE DISCOVERY.” 


This is the latest Student’s Micro- 
scope made by J. 8. & &., and was 


Instrument for the 
, of 
itted 


the selected 
Laboratory of the ship Discover 
the Antarctic Expedition. It is 

with J. 8. & S. new patent fine ad- 
ustment 2/3” and 1/6” Objectives, 
ris Diaphragm, one Ocular, in Case, 


£6 :15:0 
Prospectus free by post. 
UNIVERSITY OPTICAL 
WORKS, 


81 COURT 


LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard 
tern, and numbers are in use in University L and 

| be enews countries. The whole apparatus is neat and compact and its ratirn 
easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
and 8 inches in diameter. 


| hig 
it begins to liquefy air in from 6 to ro minutes after the admission of air 
| . from 150 to 200 atmospheres pressure, making over a litre of liquid per 
our. 
It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 
The operator has only one gauge to watch and one valve to control. 


| | HYDROGEN LIQUEFIER to the Dr. MORRIS 
| TRAVERS for use in conj with Air-Liq 


For Prices and Particulars apply to the Sole Makers :— 


| BRIN’S OXYGEN COMPANY, LIMITED, 
WESTMINSTER, LONDON. 


THE CROMPTON POTENTIOMETER. 


FOR DIRECT CURRENT MEASUREMENTS. 


DESCRIPTIVE CATALOGUE ON APPLICATION TO 


CROMPTON & CO., LIMITED, CHELMSFORD. 


~ Sole Authorized Makers of the 
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THE CAMBRIDGE 
SCIENTIFIC INSTRUMENT CO 
the Ltd. 
ALL LABORATORY SECONDS CLOCK. 
IN This Clock has been designed to fix on the walls 
of a Laboratory, where it is often useful to have a 
ection elock showing seconds. The large seconds dial is 
150 mm. in diameter. The Clock can frequently be 
used instead of a stop-watch. 
433 STRAND, LONDON. 
MANUFACTURER of Patented Induction Coils and 
other Scientific instruments and Engineering 
Appliances to the Government Departments. 
Special Patterns of Instruments made to order. 
E —e mean is absolutely guaranteed and will be shown in opera- 
nm esir 
; T ‘ illustration (0*4 in. to the ft. scale) is from a photograph of the 44-in. 
_- Ls Coil designed and made by my firm for W. SporTiswoopg, 
tal NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
vd mm when used with Apps’ Patented Induction Coil (this can be fitted to 
abies any Induction Coil), £6 6s, 
HOSPITAL X-RAY SETS, complete in every detail, from £25 each. ° 
team otor, C., as supple: or e Fie ospital Ss, from 
band HIGH FREQUENCY APPARATUS of the latest models. n Polished Mahogany Case, pri price £ 
ATTENDANCE AT THE ABOVE OFFICES EVERY AFTERNOON. 
Op. ‘1 beg to state that the report of my having retired from business is not ADDRESS ALL COMMUNICATIONS— 
correct. 
INSTRUMENT COMPANY, CAMBRIDGE. 
EN. FOR RONTGEN-RAYaFINSEN LIGHT WORK 
THE 10-INCEHE 
parts 
Sera Resisting in a high degree "sudden 
- INDUCTION COILS changed of omperaare end 
oo Combustion Tubing for Elemen- 
SCHOTT & GEN. Géassworks, Jena (GERMANY). 
5 w. | The Jena Glasses are, in the U.K., on sale = = more firms : 
Birmingham. 
F. E. BECKER & CO. (W. and | FREDK. MVACKSON “& Co., 
> J. George, Ltd., Successors), 159 14 Cross Street. 
and 160 Great Charles Street. +4 SONS & 
2D, PHILIP HARRIS & Co., Ltd., | Co., Ltd., P.O. Box s¢r. 
“BAIRD & TTATLOGK, 14 Cross 
—— in. Street, Hatton Garden, EC. 
E,, BECKER | F. E. BECKER & Co. (W. and 
Great Brunswick Street. J. "well 
PHILIP HARRIS & Co., Ltd., | Ss 
MANUFACTURED BY A. Oy Ltd., 
F. BECKER GO. (W.and | Sun Street, Finsbury, 
MARCONI’S WIRELESS TELEGRAPH C0., | 3. sons, 
LTD., Leeds. Lincoln's Inn Fields, W.C. 
ARE UNRIVALLED. REYNOLDS & BRANSON, Ltd., TOWNSON & NERCES, 34 
f 14 Commercial Street. | Camomile Street, 
HIGHEST EFFICIENCY, BEST WORKMANSHIP, GREATEST For Photography, Unsurpassed for fine definition. 
DURABILITY, LOWEST PRICE. 
In constant use in all parts of the World. OKE [TENSES 
Descriptive Price List Post Free on application to TayLon Javuons Hopson irr 
18 FINCH LANE, LONDON, E.c. wee 
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MACMILLAN & CO’S 
BOOKS ON ANTHROPOLOGY, &c. 


TRIBES OF THE MALAY PENINSULA. 


By W. W. SKEAT, of the Civil Service of the Federated Malay States, Author of ‘‘ Malay Magic.” With 
Iusirations. 8vo. [Ready Shortly. 
FOURTH AND CHEAPER EDITION NOW READY. 


THE SOUL OF A PEOPLE. AN ACCOUNT OF THE LIFE AND 


BELIEF OF THE BURMESE, By H. FIELDING HALL, Extra Crown 8vo. 7s. 6d. net. 

ACADEMY.—‘‘ We wish we had space to quote the abundant instructive and fascinating information contained in this 
charming book. Seldom has a people been studied with such loving intimacy by a foreigner. Let the reader consult the book at 
first hand, and he will probably, for the rest of his life, be haunted by the desire to spend a year or so as a naturalised Burman in 
a village of the Burmese jungle.” 


THE SHERBRO AND ITS HINTERLAND. 


By T. J. ALLDRIDGE, F.R.G.S., District Commissioner, Sherbro, West Coast of Africa. With numerous 
Illustrations and Maps. 8vo. 15s. net. 


JOURNAL OF THE AFRICAN SOCIETY.—‘* A most carefully written book. ... Highly interesting and profusely 
illustrated with many charming bits of forest scenery and curious native costumes, besides being supplied with two splendid maps 


of the country described.” 
THE MYSTIC ROSE. A STUDY OF PRIMITIVE MARRIAGE. 
By ERNEST CRAWLEY, M.A. 8vo. 12s. net. 
NATUORE.—“ Mr. Crawley comes well-equipped for his task. He brings psychology to the aid of anthropology, and many 
of his psychological observations display real insight and throw an important light upon the customs described. His reading has 
been wide, and his illustrations are generally well chosen. .. . . A valuable contribution to the discussion of the evolution of 


sexual relations in man.” 
SECOND EDITION, REVISED AND ENLARGED. 


THE GOLDEN BOUGH. A STUDY IN MAGIC AND RELIGION. 


By J. G. FRAZER, D.C.L., LL.D., Litt.D. In 3 Vols. 8vo. 36s. net. 
BLACKWOOD’S MAGAZINE.—‘ A noble monument of fearless scholarship. . . 
recreation of an idle hour, but a possession for all time.” 


THE HISTORY OF MANKIND. | 


By Prot. FRIEDRICH RATZEL. Translated from the Second German Edition by A. J. BUTLER, M.A., with 
Introduction by E. B. TYLOR, D.C.L., F.R.S. With Coloured Plates, Maps, and Illustrations.” 3 Vols. super royal 
8vo. 36s. net. 


The volumes can be purchased separately, 12s. net each. The work can also be had in 30 parts, 1s. net each, 


ANTHROPOLOGY : An Introduction to the | THE NATIVE TRIBES OF CENTRAL 
Study of Man and Civilisation. By EDWARD B. TYLOR, AUSTRALIA. By Prof. BALDWIN SPENCER, of the 
D.C.L., F.R.S. With Illustrations. Crown 8vo. 7s. 6d. University of Melbourne, and F. J. GILLEN, Sub-Pro- 

tector of the Aborigines. With numerous Illustrations. 


8vo. 215s. net. 
TRAVELS IN WEST AFRICA. | By Mary | ry THE AUSTRALIAN BUSH AND ON 


7s. 6d. THE COAST OF THE CORAL SEA: By Professor 


RICHARD SEMON. Numerous Illustrations and Maps. 
WEST AFRICAN STUDIES. By Mary H. 

KINGSLEY. A New Edition with Additional Chapters. 

Extra Crown 8vo. 7s. 6d. 


. Not a book for the season, the 


WORKS BY FRANCIS GALTON, F.R.S., D.C.L., 
THE BURMAN: HIS LIFE&NOTIONS. LIFE HISTORY ALBUM, TABLES, 


By SCHWAY YOE, Subject of the Great Queen. Second AND CHARTS, FOR RECORDING THE DE. 
tar VELOPMENT ‘OF BODY AND MIND FROM 
CHILDHOOD UPWARDS. Second Edition, Re- 


arranged. Medium 8vo. 5s. net.. 
STUDIES in ANCIENT HISTORY: Second | WATURAL INHERITANCE. 


. By the OHN FERGUSON M‘LENNAN,. 
rdited by his Wipow and ARTHUR PLATT. 8vo. 2I5. HERED ITA AN INQUIRY 
Crown 8vo. 7s. net. 
MALAY MAGIC. Being an Introduction to 
the Folklore and Popular Religion of the Malay Peninsula. FINGER PRINTS. 8vo. 6s. net. 


By W. W. SKEAT, of the Civil Service of the Federated | BLURRED FINGER PRINTS. 8vo. 2s. 6 


Malay States. With a Preface by C.O. BLAGDEN, Member net. 


of the Royal Asiatic Society, and formerly of the Straits | FINGER-PRINT DIRECTORIES. 8vo. 


Settlements Civil Service. With numerous Illustrations. 
8vo. 215. net. 55> net. 


MACMILLAN AND CO., LIMITED, LONDON. 
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For MOROCCO, BAT.EARIC ISLES, SOUTH OF FRANCE, 
SICILY, CRETE, PALESTINE, EGYPT, 
26rH FEBRUARY to APRIL. 

For SPAIN, SOUTH OF FRANCE, GREECE, 

CON NSTANTINOPLE , 
14TH MARCH To 27TH APRIL. 

Passengers travelling overland to Villefranche can leave London 
respectively on the 6th and 24th 

Fares from 50 to 90 Guineas, according to Cabin. 
F. GREEN & CO. ead Office: Fenchurch 

nagers 1ANDERSON, ANDERSON & CO, Avenue, London, E. 

For passage apply to the latter firm at 5 Fenchurch Avenue, E.C., or to 
the West End Branch Office, 16-Cockspur Street, S.W. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
10 
240 


DEPOSIT ACCOUNTS lo | 
repayable on demand. 2/70 
The BIRKBECK ALMANACK, with full particulars, post free. 
C. A. RAVENSCROFT, Managing Director. 
LIVING SPECIMENS FOR 
THE MICROSCOPE. © 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphari: 
Vorticella, — ntor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 


or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, ere, 
mp N 

Lepas, Balanus, Gam 


onium ; Hormiphora (preserved) ; Leptoplana; Lineus, A: 

Aphrodite, Arenicola, Lanice, Terebella ; 

Nebalia, Carcinus; Patella, Buccinum, Eledone, 
risia, Pedicellina, Holothuria, Asterias, inus ; Ascidia, Salpa 

pm Scyllium, Raia, &c., &c. . 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


JUST PUBLISHED. 
PRIC 


ENTOMOLOGICAL APPARATUS, EUROPEAN 
BUTTERFLIES AND MOTHS, BEETLES, &c. 


SENT FREE ON APPLICATION. 


HEYNE BROS., 


110 STRAND, LONDON, W.C. 


THE DIRECTOR. 


JANUARY 29, 1903] NATURE - cxiil 
ORIENT COMPANY'S PLEASURE WATKINS | DONCASTER, 
By their a Samana and ORJENT, AND MANUFACTURERS OF 


TS AND APPARATUS 
BIRDS’ EGGS AND SKINS, AND ALL 
“BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp. ) Post free on application. 


N.B.—For Excellence and Superiori of Coee and 
Apparatus, preferences are nguished 
patrons, Museums, Colleges, &c. 


A-LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural Histery supplied. 
36 STRAND, LONDON, W.C. 


(Five Doors from “Charing Sn) 


CABINE 


FOR E 


“COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 


* to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
5° Specimens i in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 
* for selection. 
CATALOGUES GRATIS. . 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOGALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 

Precious Stones, Meteorites, Rare Minerals, Blowpipe Oases, Glass 
Top ‘Boxes, Geological Apparatus, Cabinets, Oard Trays, Lantern 
Slides of Rock Sections. 

ALL LISTS FREE OF 
JAMES R. GREGORY & CO., 
MINERALOGISTS, &c., 

To Science & Art Department, British, —* & Colonial Museums, & c. 

Office and Stores 


{ KELSO PLACE, STANFORD RD., KENSINGTON, W. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


Communications to the Editor. 


SUBSCRIPTIONS TO 


NATURE. 


To ALL PLAcEs ABROAD :— 

I 10 6 


| 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
The telegraphic address of NATURE zs “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 


a, 

*Three Lines in Column. ........ o 2 6 

One Sixteenth Page . o10 

One Eighth Page, or Quarter Column . .0 18 6 

Quarter Page, or Halfa Columm. . .-. . 115 0 

Halfa Page, ora Column ....... 


Whole Page _o 
* The first line being in heavy type is charged for as Two Lines. 


7; Uae Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, 
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HIGH FREQUENCY "APPARATUS | TOWN SON Ex MERCER. 


patented, jaws, lined 
with removable 
cork, opening out 
to 2} inches. 


= 5 RETAIL—89 BiSHOPSOATE STREET WiTHIN, E.C. WHOLESALE—34 CAMOMILE STREET, 
Scientific Apparatus Manufacturers and Laboratory 
< Outfitters to! the Home and Colonial Departments of 
= ss =; | H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 
x 
© lS ass registered pattern, with adjusting screw in centre (as illustration) ; jaws, 
cork-lined, opening out to 2}inches. Price 2/- each. 
= 
Ie 
3 THE NEW 
™ g PARALLEL 
= 
= 
I 
z 


Price 4/6 each. 


THE “FRAM” DRY BATTERY 
has a capacity of 1°55 volts and 7°5 amp., and a low internal resistance 
o’20 ohm.--No local -action-or~- polarisation. .The-zinc electrodes retain 
their full efficiency, as no crystallisation takes place. Price 2/6 


ISENTHAL,. 
85 MORTIMER STREET, LONDON, w. 
Contractors to the Admiralty, War, India, and Colonial Offices, & ec. 


pea SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. eI 


C. E. MULLER, ORME & CoO. 


CONTRACTORS TO HIS GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.C. 
MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
CATALOGUES POST FREE. STUDENTS’ SETS OF APPARATUS. 


HAND & STAND CAMERAS in Great Variety. 


SOLE 


Amateurs’ Negatives a 
LONDON | AGENTS 


Developed, Printed. and 


THE LONDON STEREOSCOPIC COMPAN Y; 


106 and 108 REGENT STREET, W.; and 564 CHEAPSIDE E.C. 


Printed Sows, Limirexp, at 7 & 8 Bread Street Queen Victoria Street, in London, and published by MacmIttav 
ty Street, London, W.c., Company, 66 Fiith New York.—Tuurspay, January 29, 1903 
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CLYDE \. and Marine Glasses, 
niarged.. . 1908. Barometers, &c. 
Ton 
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THE ‘‘NEWTONIAN” 


wt | UNIVERSAL SCIENCE LANTERN ||VERLAG VON GUSTAV FISCHER IN JENA 


. eorge, Dr., a. o. fessor tani 
ag out (IVES & NEWTON'S Karsten, sitat Boon. 
PATENT). — des Pflanzenreiches fir Hochschulen und zum Selbstunter. 
richt. Mit Riicksicht auf das neue deutsche Arzneibuch. Mit 
528 Textabbildungen. ged. 7 a 
r., 0 Prof. d. Anat. a, d. Univer- 
Vz. Lenhossék, «i sitat Budapest. Das Problem der 
htsbestimmenden Ursachen. it 2 il- 
n ZW 
Potonie, der Paidobotanik an Kel. Berg- 
akademie u. der Univ. zu Berlin. Bin B! Blick _in die Ge. 
schichte der botanischen und die 
ericaulom-Theo Erwei. Abdr. aus der Naturwis- 
sensch. Wochenschr. I. Bd. Mito Abbildungen. Preis: 1 M. 
Schulz Dr. Fr. N., a. o. Prof. a. d. Univ. Jena. Studien 
§ zur Chemie der Eiweissstoffe. Zweites Hel: 


Die Urosse des Eiweissmolekuls, Preis: 2 4 5° Pf. 
= Dieses Heft schliesst sich an die im vorigen Jahre in meinem Verlage 
= = +«OPTICIANS TO erschienene Schrift des Herrn Verfassers iiber die ‘‘ Krystallisation von 
SSS = THE KING. an. Der Verfasser will noch weitere Hefte folgen 


lassen. 

; herausgeg. v. Dr. G. Karsten, 
Vegetationsbilder, Prof. a. d. Univ. Bonn und Dr. 
Complete for Slides, Microscopic Objects, and Spectra’ H. Schenk, Prof. a. d. Technischen Hochschule Darmstadt. 

Price £18. \ Erstes Heft: H. Schenk, Vegetationsbilder aus 
cS For Lecturers on Light, Colour, and Colour Photography, &c. Sudbrasilien. Tat. 1-6. Subskriprionspreis: 2 M. so Pi. 


Sole Makers: NEWTON & CO.,3 FLEET STREET, LONDON.:| | Preis cines einzelnen Heftes : 4 M. 


SPECTACLES 
53 FOR 


With Eye-piece § inch, } inch 
Object - glasses, in- Mahogany 


|NEGRETTI & ZAMBRA’S 
6d. | THERMOSCOPIC LENSES 
so" ouble Nose-piece, 9/- extra. | Protect the Eyes from Glare, and 


- RENDER THE LIGHT SOFT AND OOOL. 
N. and Z.'s SPORTING SPECTACLES, ~~ yen and having extra 
large lenses, are the best for Billiards, Riding, & 


R. & J. BECK, Ltd., | Moronsrs' ano" Lists Fret by Post all parts of the World 
68 CORNHILL, NEGRETTI AND ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGENT STREET. 


LEL 
Focussing Substage, 14/6 extra. | 
7 
at 
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BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 


The HALF Term begins on Thursday, February 19 

The College provides instruction for students ‘preparing for the University 
of London Degrees in Arts, Science and Preliminary Medicine ; also in- 
struction in subjects of General Education. 

There is a Training Department for Teachers, a Hygiene Department 
and an Art School. 

Students can reside in the College 

Particulars on application to the PrinciPaL. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 


Heap or THe Derartment: Miss HANNAH ROBERTSON, B.A. 


The Course inclu:les full preparation for the Examinations for the 
Teaching Diplomas granted by the Universities of London and Cambridge, 
held annually in December. 

A Course of Lectures for Teachers on School Hygiene is held on Saturday 
mornings 

Open Reid Scholz arships will be offered in 1903 to the best candidates 
hol.ting a Degree or equivalent in Arts or Science who intend to enter for 
the Training Course. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 
(UNIVERSITY OF LONDON.) 
PRELIMINARY SCIENTIFIC CLASS. 


Systematic Courses of Lectures and Laboratory Work i in the subjects of 
the Preliminary Scientific and Inter B.Sc. Examination s of the 
University of London are held throughout the year. 

Attendance on this Class counts as part of the five years’ curriculum, and 
Students may join at any time. 

Fee for the whole Course, £21, or £18 18s. to students of the Hospital ; 
or single subjects may be taken. 

For further particulars we % to the WarpeN of the College, St. Bar- 
tholomew’s Hospital, London, 

A handbook forwarded on application. 


NATURAL SCIENCE SCHOLARSHIP. 
KEBLE COLLEGE, OXFORD. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
Fees, not exceeding £20 per annum, will be awarded at this College in 
March, 1903. 

‘The Examination commences Tuesday, March 1o. 

Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 
for all Cindidates, and Elementary Chemistry for those who offer Biology. 
full particulars apply to Dr. Hatcuerr Jackson, Keble College, 

xford 


BUREAU OF THE INTERNATIONAL 
COUNCIL FOR THE STUDY OF THE 


SEA. 
Applications are invited for the position of Biological Assistant to reside 
in Ce h Candidates must be either of British or German nationality, 


and skilled in biological (zoological) and also statistical work. The 
principal duty of the post will be to assist in Research work, but the 
assistant will also take part in the administrative business of the Bureau. 
Salary ; 3000 to 4000 Danish crowns (£165 to £220) per annum, according 
to qualifications and experience. Applications should be made at once to 
the General Secretary, Dr. P. P. C. Hoek, 1 Ostbanegade, Copenhagen. 


BACTERIOLOGIST TO THE JOINT COMMITTEE OF 
THE GLAMORGAN COUNTY COUNCIL AND 
CARDIFF CORPORATION, AND LECTURER IN 
BACTERIOLOGY IN THE UNIVERSITY COLLEGE, 
CARDIFF. 


The Joint Committee is desirous of engaging 
a competent Bacteriologist who will work in their Laboratory at Cardiff 
under the direction of the Medical Officers of Health of the Borough 
and County. 

Particulars relatin; ng to the appointment may be obtained after gth inst. 
from the undersigne 
W. E. R. ALLEN, 


Gheeapen Coty Offices, Clerk of the Joint Committee. 


Cardiff, February 3, 1903. 


WANTED, DRAUGHTSMAN. Must be 


used to drawing © tical and scientific instruments. Write, stating 
age, experience salary to ‘“‘Draughtsman,” Nature 
ice. 


BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


DAY AND EVENING CLASSES. 


Systematic Courses of Instruction (Lectures and Laboratory) are provide: 
in Sciences :— 

Chemistry. ... E. Mackenzie, Ph.D., D.Sc. 
Physics .. ALBERT GriFFITus, 
Mathematics E. H. Smart, M.A. 

Zoology .. W. Untuank, B. a. B.Sc. 
Assayin and Mineralogy 


Assa. Metallurgy Geo. Patcutn, A.R.S.M. 


all include practical work in well-equip T.ahora- 
and provide for the requirements of the UNIVERSITY of 

LONDON DEGREES. {{talian, Dutch. 

Instruction in Modern Languages—French, German, Spanish, Russian. 

EVENING CLASSES are also held in Biology, Physiology, Practica! 
Geometry, Machine Construction, Steam, Theoretical -and Applied 
Mechanics, Building Construction, Land and Quantity Surveying, and 
Estimating. 

Courses for Conjoint Board. Dental and Pharmaceutical Examinations. 

Further information on application to the Princt?AL. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 
For particulars to C.T. EVANS, 


eathcote Science Laboratories, 
9 Heathcore Street, Gray's Inn Road, W.C. 


THE MOUNT VERNON HOSPITAL 
FOR CONSUMPTION AND DISEASES 
OF THE CHEST. 

CENTRAL DEPARTMENT AND OFFICES, 

7 FITZROY SQUARE, W. 


Large, well-fitted Room to Let at 7 Fitzroy Square, 60 feet by 24 feet 
fitted with Platform 15x8. Electric Light. Preparation Room in con 
nection. Accommodation for Library, &c. Suitable for Medical, Literary 
and other Societies. 

Terms on application to 


WILLIAM J. MORTON, Secretary. 
APPARATUS FOR SALE, CHEAP.—2 


Thermo-electric Melloni Piles; 1 Tate’s Air Pump ; 2 Induction Coils ; 
ey: Gaiffe’s Medical Battery with Double Collector, Galvanometer, 
c. ; Captain Bucknill’s Set of Resistance Coils, arranged as Wheat- 
stone Bridge, with Galvanometer, Key, &c., made by Eljiot Brothers ; 
2 Fine Ceil Bichromate Batteries, Ratchet lift out; Barograph and 
Charts in neat Glass Case; Drawing Instrument, Choma, with Set of 
Lenses; Drawing Instrument, Edinger, with Set of Lenses; Aper- 
tometer, Abbe, by Zeiss, for Measuring Numerical and Angular Aper- 
ture of Micro Objeetives ; 8 Fine Microscopic Objectives by Wray. 
Particulars and prices will be sent on receipt of specific inquiries. 
W. HUME, 1 Lothian Street, Edinburgh. 


BRITISH BOTANICAL ASSOCIATION, LTD. 


Formerly : Scientific Dept. THE LABORATORY, 
Messrs. J. Backhouse & Son, Ltd. HOLGATE, YORK. 


BOTANICAL MATERIAL 


of all kinds for teaching purposes, fresh or in alcohol WEEKLY BOXES 
of PLANT-OBJECTS for NATURE STUDY. High-class Micro- and 
Lantern Slides; Museum Specimens; Apparatus. Revised Catalogues in 
course of preparati n. 

Address orders and communications to the DIRECTOR. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCAI1ED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with. Modern Languages). esearch, 
Revision, Translation. Scale of —— on application. The Cam- 
bridge ‘Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


WANTED.—‘* The Work of Hertz and his 


Successors,” by Oliver Lodge. First and Second Editions, two copies 
of each.—‘* C.,” Nature Office. 


Youth (20), desires post as CURATOR, or 
something in connection with Natural History. Address, ‘‘L ,” c/o 
Nature Office. 


Just Published, Price 1s., by Post 1s. 4d. 
The VICTORIA UNIVERSITY CALEN- 
DAR for YEAR 1903. 
London : 
MACMILLAN & CO., Ltd. 


a 
Manchester : 
J. E. CORNISH. 
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; OPTICIANS TO erschienene Schrift des Herrn Verfassers iiber die “‘ Krystallisation von 
Ss = == Eiweissstoffen” an. Der Verfasser will noch weitere Hefte folgen 
PS. THE KING. 
herausgeg. v. Dr. G. Karsten, 
Vegetationsbilder, Prof. Univ. Bonn und Dr. 
Complete for Slides, Microscopic Objects, and Spectra: H. Schenk, Prof. a. d. Technischen Hochschule Darmstadt. 
’ Price £18. Erstes Heft: H. Schenk, Vegetationsbilder aus 
£ For Lecturers on Light, Colour, and Colour Photography, &c. Sudbrasilien. Taf. 1-6. Subskriptionspreis: 2 M. 50 
UK. Sole Makers : NEWTON & Cco., 8 FLEET STREET, LONDON. | Preis eines einzelnen Heftes : 4M. 
CES SPECTACLES 


MICROSCOPE. 
With Eye-piece § inch, inch 
\. Object - glasses, in Mahogany 
pies af Case 
NEGRETTI & ZAMBRA’S 
: £5 12s. 6d. THERMOSCOPIC LENSES 
“a Double Nose-piece, 9/- extra. Protect the Eyes from Glare, and 
N- a large lenses, are the best for Billiards, Riding, &c. 


Mororists’ AND OTHER Eve Protectors AND Face SCREENS 


NEGRETTI AND ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


LOnN DON. BRANCHES : 46 CORNHILL; 122 REGENT STREET. 


is P Illustrated Price Lists Free by Post to all parts of the World. 
Sas R. & J. BECK, Ltd., 
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BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 


The HALF Term begins on Thursday, February 19. 

The College provides instruction for students ‘Preparing for the University 
of London Degrees in Arts, Science and Preliminary Medicine ; also in- 
struction in subjects of General Education. 

There is a Training Department for Teachers, a Hygiene Department 
and an Art School. 

Students can reside in the College 

Particulars on application to the PainciPAt. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 


Heap or THe Derartment: Miss HANNAH ROBERTSON, B.A. 

The Course incluiles full preparation for the Examinations for the 
Teaching Diplomas ous bv the Universities of London and Cambridge, 
held annually in Decem 

A Course of Lectures for Teachers on School Hygiene is held on Saturday 
mornings 

Open Reid Scholarships will be offered in 1903 to the best candidates 
hol tiag a Degree or equivalent in Arts or Science who intend to enter for 
the Training Course. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 
(UNIVERSITY OF LONDON.) 
PRELIMINARY SCIENTIFIC CLASS. 


Systematic Courses of Lectures and Laboratory Work i in the subjects of 
the Preliminary Scientific and Inter B.Sc. ions of the 
University of London are held throughout the year. 

Attendance on this Class counts as part of the five years’ curriculum, and 
Students may join at any time. 

Fee for the whole Course, £21, or £18 18s. to students of the Hospital ; 
or single subjects may be taken. 

For further particulars Puig $2 to the WarDEN of the College, St. Bar- 
tholomew’'s Hospital, London, 

A handbook forwarded on application. 


NATURAL SCIENCE SCHOLARSHIP. 
KEBLE COLLEGE, OXFORD. 


ASCHOLARSHIP of the annual value of £60, together with Laboratory 
+ ons ae exceeding £20 per annum, will be awarded at this College in 

arch, 1903. 

‘The Examination commences Teesday, March ro. 

Subjects : Chemistryor Biology, with ics and Physics 
for all Candidates, and Elementary Chemistry for those who offer Biology. 
on partions rs apply to Dr. Hatcuert Jackson, Keble College, 

xfor 


BUREAU OF THE INTERNATIONAL 
COUNCIL FOR THE STUDY OF THE 
SEA. 


Applications are invited for the position of Biological Assistant to reside 
in Cc g Candidates must be either of British or German nationality, 
and skilled in Siolontent (zoological) and also statistical work. The 
principal duty of the post will be to assist in Research work, but the 
assistant will also take part in the administrative business of the Bureau. 
Salary 3000 to 4000 Danish crowns (£165 to £220) per annum, according 
to qualifications and experience. Applications should be made at once to 
the General Secretary, Dr. P. P. C. Hoek, 1 Ostbanegade, Copenhagen. 


BACTERIOLOGIST TO THE JOINT COMMITTEE OF 
THE GLAMORGAN COUNTY COUNCIL AND 
CARDIFF CORPORATION, AND LECTURER IN 
BACTERIOLOGY IN poet UNIVERSITY COLLEGE, 
ARDIFF. 


The Joint Committee is desirous of engaging 
a competent Bacteriologist who will work in their Laboratory at Cardiff 
under the direction of the Medical Officers of Health of the Borough 
and County. 

Particulars relatin, 
from the undersigned. 


to the appointment may be ob 


W. E. R. ALLEN, 
Clerk of the Joint Committee. 


d after oth inst. 


Glamorgan County Offices, 
Cardiff, February 3, 1903. 


WANTED, DRAUGHTSMAN. Must be 
used to drawing optical and scientific instruments. Write, stating 
= experience salary required, to ‘‘ Draughtsman,” Nature 


nection. 


BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES. 


Systematic Courses of Instruction (Lectures and Laboratory) are provid«\| 
in the following Sciences :— 
J. E. Mackenzie, Ph.D., D.Sc. 
hysics ... Apert Geirritus, D.Sc. 
Mathematics ... H. Smart, M. 
Zoo i. W. Unruank, B. A., B.Sc. 
Geology and Mineralogy Geo. F. Haaris, F.G.S. 
we urgy } Geo. Patcuin, A.R.S.M. 
The all include practiéal work in wel!l-equi 
tories, and provide for the requirements of the UNIVERSITY of 
LONDON DEGREES. [{talian, Dutch. 
Instruction in Modern Languages—French, German, Spanish, Russia: 
EVENING CLASSES are also held in Biology, Physiology, Practic«! 
Geometry, Machine Construction, Steam, Theoretical and Applied 


Mechanics, Building Construction, Land and Quantity Surveying, and 
Estimating. 


Courses for Conjoint Board. Dental and Pharmaceutical Examinations. 
Further information on application to the PrRincIPAL. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. - 
For particulars cooly vo R. C. T. EVANS, 


Chemistry ... 


T.abora- 


9 en Street, Gray’ s Inn Road, W.C. 


THE MOUNT VERNON HOSPITAL 
FOR CONSUMPTION AND DISEASES 
OF THE CHEST. 

RAL DEPARTMENT AND 

7 FITZROY SQUARE, W 


Large, well-fitted Room to Let at 7 Fitzroy esting 60 feet by 24 feet 
fitted with Platform 158. Electric Light. Preparation Room in con 
Accommodation for Library, &c. Suitable for Medical, Literary 
and other Societies. 

Terms on application to 


WILLIAM J. MORTON, Secretary. 
APPARATUS FOR SALE, CHEAP.—2 


Thermo-electric Melloni Piles; 1 Tate's Air Pump 5 2 Induction Coils ; 
-Cell Gaiffe’s Medical Battery with Double C 
c. ; Captain Bucknill’s Set of Resistance Coils, arranged as Wheat: 
stone Bridge, with Galvanometer, Key, &c., made by Elliot Brothers : 
2 Fine Cell Bichromate Batteries, Ratchet liftout; Barograph and 
Charts im neat Glass Case; Drawing Instrument, [homa, with Set of 
Lenses; Drawing Instrument, Edinger, with Set of Lenses; Aper- 
tometer, Abbe, by Zeiss, for Measuring Numerical and Angular Aper- 
ture of Micro Objeetives ; 8 Fine Microscopic Objectives ty Wien 
Particulars and prices will be sent on receipt of specific inquiries. 
W. HUME, 1 Lothian Street, Edinburgh. 


BRITISH BOTANICAL ASSOCIATION, LTD. 


Formerly : Scientific Dept. THE LABORATORY, 
Messrs. J. Backhouse & Son, Ltd. HOLGATE, YORE. 


BOTANICAL MATERIAL 


of all kinds for teaching purposes, fresh or in alcohol WEEKLY BOXES 
of PLANT-OBJECTS for STUDY. -class Micro- and 
Lantern Slides ; Museum Sp App us sed Catalogues in 
course of preparati n. 

Addres; orders and communications to the DIRECTOR. 


TYPE-WRITING UNDERTAKEN BY 


HIGHLY EDUCA!ED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). 

Revision, Translation. Scale of charges on application. 

bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


WANTED.—* The Work of Hertz and his 


Successors,” by Oliver Lodge. First and Second Editions, two copie~ 
of each.—‘ C.,” Nature Office. 


Youth (20), desires post as CURATOR, or 


something in connection with Natural History. Address, ‘‘L ,” c/o 


Nature Office. 


Just Published, Price 1s., by Post 1s. 4d. 
The VICTORIA UNIVERSITY CALEN. 
DAR for YEAR 1903. 
' London : 
MACMILLAN & CO., Ltd. 


Manchester : 
J. E. CORNISH. 
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BARGAINS IN SCIENTIFIC BOOKS. 
WORKS BY MZ. C. COOKE. ’ 
THE BRITISH FUNG!, A PLAIN AND ABLO] 
EASY ACCOUNT OF. With Coloured Plates of 40 Species. Re- MARK BRAND 
vised Edition, Crown 8vo. (Pub. 6s.) 2s, 6d. 
‘‘ The new work on the fungi appears to be equally valuable with those PROTOGRAP AIC 
which he has already printed. It contains descriptions of the esculent fungi, 
the manner in which they are prepared for the table, how to discriminate 
the nutritious from the poisonous species, details of the principles of their 
scientific classification, and a tabular arrangement of orders and genera.” ( AEMICALS 
7 HANDBOOK OF BRITISH HEPATICZ, 
a ot contai ing Descriptions and Figures of the Indigenous Species of Mar- 
ch. chantia, Jungermannia, Riccia, and Anthoceros. Illustrated, Crown 
= 8vo. (Pub. 6s.) 2s. 6d. 
tical “ Probably no group in the British flora has received so little attention 
plied as the Hepatice. Dr..M. C. Cooke has now filled up the gap by producing |- 
and a ‘ Handbook of the British Hepaticz,’ containing full descriptions of all 
the species, about two hundred in number, known to inhabit the British 
ns. Islands." —Nature. 
* MICROSCOPIC FUNGI: an Introduction 
to the Study of Microscopic Fungi, Rust, Smut, Mildew, and Mould. 
Illustrated with 269 Coloured Figures by J. E. Sowersy. Fifth 
Edition, Revised and Enlarged, with Appendix of New Species. 
OGY Crown 8vo. (Pub. 6s.) 2s. 6d. 
_ ** Those of our readers who are the happy possessors of microscopes would “ 
welcome this book with delight, as opening the way to a definite study of a 
most interesting branch of plant life. The minute fungi, here so faithfully 
depicted by Mr. Swerby, and so carefully described by Dr. Cooke, have 
Cc. not only beauty of form and colour, but wonderful life histories.” 
OUR REPTILES AND BATRACHIANS: 
a Plain and Easy Account of the Lizards, Snakes, Newts, Toads, 
ES Frogs, and Tortoises, indigenous to Great Britain. New and Revised 
Edition, with Original Coloured Pictures ofevery Species, and numerous 
Woodcuts. Crown 8vo. (Pub. 6s.) 2s. 6d 
Contents: Reptiles and Suake-stones, the Common Lizard, the Sand 
Lizard, the Green Lizard, the Natterjack, Palmate Newt, the Leathery 
Turtle, the Blind Worm, the Common snake, the Smooth Snake, the Viper 
feet or Adder, Great Water Newt, Gray's Banded Newt, Amphibia or Batra- 
con chians, the Common Frog, the Edible Frog, the Common Toad, Common BURROUGHS WELLCOME & Co. 
rary Smooth Newt or pe Bill Turtle, 
ostage 3d. extra on one, or 6d. on 3 
SNOW HILL BUILDINGS, LONDON, E.C. 
y. H. J. GLAISHER, New and Remainder Bookseller, 
57 WicMmorE Street, Lonpon, W. 
—2 Catalogues post free on application. 
oils ; 
ter, 
a THE CONSTANT 
of 
8 
es. SPECIALLY SUITED FOR ACCURATE WAVE-LENGTH MEASUREMENTS. 
— "| Both Collimator and Telescope are fixed at right angles, thus the instrument 
x will stand in a corner, and is always ready for use and in 
y, adjustment. The Prism is always at minimum deviation. 
vK. GREAT ACCURACY IS EASILY ATTAINABLE. 
CALIBRATION CURVE OF WAVE-LENGTHS SUPPLIED IF DESIRED. 
CES 
and ADAM HILGER, 
Pamphlet descriptive of the CONSTANT Deviation CAMDEN ROAD, LONDON, N.W. 
SY : SPECTROSCOPE p»st free on application. (Late of 204 Stanhope Street.) 
EN. MOST SIMPLE TO WORK. 
rch, MOST PERFECT RESULTS. 
‘am- 
= NEGATIVES CAN BE TAKEN WITH ANY PLATE CAMERA. 
COMPLETE 2 UTFITS 
LANTERN SLIDES 2OS. 
4 CAN ALSO BE WORKED UPON PAPER. 
a (Descriptive Booklets Now Ready.) 
N- @@- Write for booklets, post free to readers of NATURE, or call and see the results amateurs have produced by our process. 


a= Passage, Red Lion St., Holborn, London, W.C. 


Manufacturers of Scientific: Apparatus, Cameras and Stands, Aotating Sectors, Instruments for the Measurementof Light 
and Colour, Speed Determination, &c. 
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ORIENT-PACIFIC LINE PLEASURE 
CRUISES 


By Steamships CUZCO and OR/JENT, 
From LONDON 


For MOROCCO, BALEARIC ISLES, SOUTH OF FRANCE, 


SICILY, CRETE, C CYPRUS, SYRIA, PALESTINE, EGYPT, 
ALGERIA, &c. 
26TH FEBRUARY To 22ND APRIL. 
For SPAIN, SOUTH OF FRANCE, GREECE, 
CON NSTANTINOPLE, &e., 
14TH MARCH To 27TH APRIL. 
Passengers travelling overland to Villefranche can hone London 
respectively on the 6th and 24th March. 
Fares from 50 to 90 Guineas, according to Cabin. 


F. GREEN & CO. 5 ad Office: Fenchurch 


ead 
Managers (ANDERSON, ANDERSON & CO.j Avenue, London, E.C. 


For passage apply to the latter firm at 5 eg Avenue, E.C., or to Gardens, London, N.W. 


the West End Branch Office, 16 Cockspur Street, S.W 


WORLD TRAVEL 


Organised by HENRY S. LUNN, M.D., B.Ch., 
W. HOLDSWORTH LUNN and CONNOP F. S. PEROWNE. 


SPRING CRUISE 


On the S.Y. ARGONA UT, tonnage 3273, h.p. 4000. 
First-class cuisine. Electric light. 


February 27th to April 8th, to the Eastern Mediterranean, 
Palestine and Egypt.—A Thirty-Nine Days’ Cruise for 
28 Guineas and upwards. Return Ticket London—Mar- 
seilles included. 


£10 10s., £11 11is., £13 13s. and £14 14s. Rome Tours, 
including Dover, Calais (or Boulogne), Paris (or Lucerne) 
Return Ticket, and 7 Days’ Accommodation. 


Full particulars from THE 5 Endsleigh 


MACMILLAN & CO.S LIST. 


PRACTICAL EXERCISES IN GEOMETRY. 


Master at Eton College. Globe 8vo. 2s. 


A SCHOOL GEOMETRY. By “H. S. 


Globe 8vo. 


This work is based upon the recommendations of the Mathematical Association. 


THEORETICAL GEOMETRY FOR PEGINNERS. 


Mathematical Master at Eton. Globe 8vo. Is. 


GUA RDIAN.—“ A noteworthy and valuable little book.’ 


By W. D. Eccar, M.A., Assistant 


Hari, M.A., and F. H. Stevens, M.A. 
[Jn preparation. 


Adapted 


PRIMER OF GEOMETRY, COMPRISING THE SUBJECT-MATTER OF EUCLID 


I1.-I1V., TREATED BY THE METHODS OF PURE GEOMETRY. By II. W. CROOME SMITH, B.A. 


Crown 8vo. 


GUARDIAN.—* The book before us we believe to contain the most satisfactory rendering of the elements that we have 


yet seen... 


Should be found on the shelf of every educationist, and should be studied with a view to possible adoption.” 


JENA GLASS AND ITS SCIENTIFIC 
AND INDUSTRIAL APPLICATIONS. By Dr. e 
HOVESTADT. Translated and Edited by J. 
EVERETT, M.A., F.R.S., and ALICE EVERETT, 
M.A. 8vo. 155. net. 

PHOTOGRAM.—“‘ Those interested in the optical side of 
photography will be glad to have this work—the only one on 
the subject— upon their shelves.” 


MINERALOGY. AN INTRODUCTION 
TO THE SCIENTIFIC STUDY OF MINERALS. By 
Professor HENRY A. MIERS, D.Sc., M.A., F.R.S 
With two Coloured Plates and 716 Illustrations in the 
Text. 8vo. 255. net. 

ATHENA: UM.—*‘ Never before, probably, has a ‘ Miner- 
alogy’ been given to the world in so attractive a form as this. 
. . « Its perfection of treatment and charm of form make 
things wonderfully easy and agreeable. . . . One remarkable 
feature in these pages is the beauty of the innumerable figures. 
A volume in praise of which it is difficult to say too 
much.” 


THEORETICAL ORGANIC CHEMISTRY. 
By JULIUS B. COHEN, Ph.D., Lecturer on Organic 
Chemistry, the Yorkshire College ; Lecturer in the Victoria 
gag at and Associate of the Owens College. Globe 


EDUCA TIONAL NEWS.—‘‘One of the most complete 
of the teaching manuals of organic chemistry which we have 
seen.’ 


NOW READY 
WITH A CHAPTER ON GRAPHS. 


ELEMENTARY ALGEBRA FOR 
SCHOOLS. By H. S. HALL, M.A., and S. R. 
3s. 6d. With Answers, 4s 6d. Key, 


ASHORT INTRODUCTION TO GRAPH- 
. ICAL ALGEBRA. By H.S. HALL, M.A. ts. 
[New Edition ready shortly 


By the late Sir G. G. STOKES. 
ON LIGHT. The Burnett Lectures. 


Three Courses: I, On the Nature of Light. II. On 
Light as a Means of Investigation. III. On Beneficial 
Effects of Light. 75. 6d. [Nature Series. 


A COURSE OF SIMPLE EXPERIMENTS 


IN MAGNETISM AND ELECTRICITY. By A. E. 
MUNBY, M.A., F.C.S., late Senior Science Master in 
Felsted School. Globe 8vo. 1s. 6d. 


EDUCATIONAL NEWS.—* A small volume, covering a 


marvellous extent of ground. A very uselul appendix gives a 
list of the apparatus necessary and its preparation.’ 


AN ELEMENTARY TREATISE ON 


THE MECHANICS OF MACHINERY, 
WITH SPECIAL REFERENCE TO THE MECHANICS 
OF THE STEAM ENGINE. By JOSEPH N. Le 
CONTE, Instructor in Mechanical Engineering, Uni- 
versity of California, &c.. Crown 8vo. 10s, 6/. net. 


LIGHT FOR STUDENTS. By EDWIN 
EDSER, Associate of the Royal College of Science, 
London. Author of ** Heat for Advanced Students,” &c. 
Globe 8vo. 6s. 

GUARDIAN.—“ The best elementary text-book on this 
subject that we have seen.” | 


PRACTICAL EXERCISES IN LIGHT. 


BEING A LABORATORY COURSE FOR SCHOOLS 
OF SCIKNCE AND COLLEGES. By R. S. CLAY, 


B.A., D.Sc. Globe 8vo. 2s. 6d. 


MACMILLAN AND CO., LIMITED, LONDON. 


By C. H. Attcock, Senior 
GEOMETRICAL DRAWING AND DESIGN. By J. Humpurey Spanton. 


to the Requirements of the Board of Education. Globe 8vo. 2s. 


Apparatus for estimation of sulphur in spent oxide. 
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FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


{4 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Street. 


LABORATORY FURN'!SHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Catalogue of Apparatus, with Price 
List of Chemicals, free on application. 
Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


DARTON’S LATEST 
IMPROVED SELF-RECORDING 
BAROGR ° 


On Oak Bracket complete, £5 5s. 


Apparatus for estimation of sulphur in spent oxide. 


Can be ace * through all Opticians, or of 
t 


Sole Makers, 


EF. DARTON & CO., 


CLERKENWELL OpTicaAL Works, 
142 ST. JOHN’S STREET, LONDON. 
ge Fully Illustrated List of Meteorological Instruments (including 
above) Post Free, aiso List of Electrical Novelties. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Buildings, Chancery Lane, London. 
‘lo / ‘DEPOSIT ACCOUNTS 
2 


repayable on demand. 


The BIRKBECK ALMANACK, with full particulars, post free. 
C. A. RAVENSCROFT, Managing Director. 


THE IRISH NATURALIST. 


A Monthly Magesine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 


Annual Subscription. to any Address. 
Dublin: EASON & SON, Lrtp., 40 Lower Sackville Street 
(to which Addo Subscriptions should be sent). 
London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


On the tst of every Month. Greatly Enlarged. 


THE JOURNAL OF BOTANY. 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 

Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

The enlargement has made room for many Cryptogamic and other useful 
= oe papers which have accrued since the discontinuance 

revillea. 


‘Price xs. 84. Subscription for One Year, payable in advance, 16s. 
London: WEST, NEWMAN. & CO.. 


s4 Hatton Garden. 


| 


W. WILSON, 


Maker of 
SPECTROSCOPES, SPECTROMETERS, 


GONIOMETERS, 
OPTICAL BENCHES, OPTICAL AND OTHER 
MEASURING INSTRUMENTS. 
BEST WORK. MODERATE PRICES. 


Price List Free. 


BELMONT: STREET, CHALK FARM, 


SECOND-HAND 
MICROSCOPES AND TELESCOPES. 


HISTOLOGISTS’ MICROSCOPES, £2 15s. and upwards. 
a, MICROSCOPES, 410 and upwards. 
the leading Makers, 
STUDENTS’ TELESCO! ES, £2 15s. and £4 1os., Wicks noting Makers 
COOKE 6-inch EQUATORIAL and CL 


Lists on application. Instruments Bought, Sold or Exchanged. 
A. CLARESON & CoO 


| 28 BARTLETT'S BUILDINGS, HOLBORN CIRCUS, and 338 HIGH 


HOLBORN, LONDON. 


ELECTROLYTIC INTERRUPTER, 


FOR USE ON MAINS. 


The advantages of this form over others are :— 


1. Aigenee of platinum, therefore 
saving of expense. 
Complete control of current by 
simply raising or lowering glass plug. 


A. C. COSSOR, 54 Farringdon Road, £.C. 


(Contractor To H.M. GovERNMENT). 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO. ROTOSCOPE CINEMATOGRAPHS. 


HE MOST PERFECT 
No Flickering” Superb Mechanism. Price £7 7 0. 
The Moto-Phote Camera for taking the Pictures. 
Illustrated Lists, 2d. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple. Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GRATTAN 
GuINNEss, Re. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick mp, Portrait Combination front 
Lenses, 18s. 6¢., Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4@. Small Illustrated Vatalogue, 100 pages, free, 5¢. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, ed. Pamphlets Free. W. C. HUGHES, SpeciauisT, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


HARWEWY & PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 


OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE coILs, &c. 
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56 CHARING CROSS ROAD, LONDON, W.C. & 
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THERMOMETERS. 


The Couple, consisting of a platinum, platinum-iridium junction, 
is enélosed in a porcelain tube. The temperature obtained is 
measured on a special form of voltmeter reading to 1600 degrees 
Centigrade. Each division on the dial is equal to 25 degrees 
Centigrade. 
PRICE OF THE INSTRUMENT complete 
with couple and leads as shown in the ie $1 & 17 0 
illustration 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT C0., Ltd., 


CAMBRIDGE. 


REYNOLDS & BRANSON, Li. 


LABORATORY OUTFITTERS. 
Sole Authorized Makers of the 


i} STROUD & RENDALL 
SCIENCE LANTERN 


for Vertical and Horizontal Projection 
of Slides and Apparatus. 


1902 UNIVERSAL MODEL (Patent). 
Packs in Case 21” x 8” x 12”. 


A new Model introduced to meet requirements ‘of all demonstrators. 

Many novel advantages. and adjustable table for tal! 

apparatus. Prisms silvered or cted optical parts. Suitable 
for Arc, Acetylene, &c. 


Price complete, as illustrated, £9 9s. 
1901 MODEL, as formerly advertised, and with one prism, £8. 


-Lilustrated Catalogue of Physical and Chemical Apparatus, 350 pp. and 
1200 illustrations, free to Principals, Teachers, &c. 


Special Designs made to instructions in our own workshop. 


14 COMMERCIAL STREET, LEEDS. 


THE 


DAVENPORT-STEWARD 
UNIVERSAL ARC LAMP 


(PATENT). 
FOR 
HIGH-CLASS 
OPTICAL 
PROJECTIONS. 


J. H. STEWARD, 
406 STRAND; 457 WEST STRAND, W.C.; 
7 GRACECHURCH STREET, E.C., LONDON. 


Telegraphic Address—"‘ Telemeter, London.” Telephone—1867 Gerrard. 


THE HIGHEST VACUUM 
READILY OBTAINED. 


ASK FOR 
LIST No. F. 45- 


PRICES FROM £4 


APPLY FOR FULL PAR? IGCULARS or THE 


“GERYK” VACUUM PUMPS 10 
Pulsometer Engineeting ec 


Nine Elms lronworks, 
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Makers of 
induction Coils 
and all kinds 
of X-Ray 
Apparatus. 


Telegrams: 
“Secohm, London.” 


MUIRHEAD 


12 CARTERET STREET, QUEEN |FANNE’S GATE, 


Catalogue 
forwarded on 


Application. 


Telephone : 
779 Westminster. 


POTENTIOMETERS 


Providing a Complete System of Measurement of 

Direet Currents and Pressures, Resistances, 

Temperatures, &c., with great accuracy over 
a large range. 


THE 1903 IMPROVED MODEL, 


Designed by W. C. FISHER, A.M.LC.E., author of 
_ The Potentiometer and its Adjuncts,” 
includes many important additions, and is a great advance on 
all previous types. 


ROBT. W. PAUL, 


Manufacturer of Electrical Instruments, 


68, HIGH HOLBORN, LONDON, W.C. 
and at Newton Avenue Works, New Southgate, N. 


AWARDED 9 MEDALS AT THE PARIS EXHIBITION 1900. 


JAS. J. HICKS, 


8, 9 & 10 HATTON GARDEN, LONDON? 
SCIENTIFIC INSTRUMENT MAKER 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


WHOLESALE MANUFACTURER 
Meteorological and Scientific Instruments 


OF EVERY DESCRIPTION, INCLUDING 


STANDARD MERCURIAL BAROMETERS, 
STANDARD ANEROID BAROMETERS, 
STANDARD THERMOMETERS of every KIND, 
PUMPS BOTH FOR VACUUM & PRESSURE, 


Air Meters, Soe Boiling Point Apparatus, 

Burettes, CATHETOMETERS, Clinometers, Drawing 

eo Eudiometers, Gas, Steam and Water 

Hydrometers, MICROSCOPES, Plane 
FINDERS, SEXTANTS, Spectroscopes, 
meters, Sunshine Recorders, THEODOLI Wind 
Vanes, &c., &c., &c 


Catalogues Post Free. (State which required.) 


ANY KIND OF SCIENTIFIC INSTRUMENT 
MADE TO ORDER. 
Prompt Attention to all Orders and Inquiries. 


Exceptional Terms to Colleges, Institutions, &c. 
submitted for Outfits or Single 


MOMETERS FOR STUDENT WORK A SPECIALITY. 
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MACMILLAN & CO’S BOOKS 


FOR 


STUDER IS OF BOTANY. 


PRACTICAL BOTANY for BE- 


GINNERS. By Prof. F. O. BOWER, Sc.D., F.R.S., and 
D. T. GWYNNE-VAUGHAN, M.A. Second Edition. 


Globe 8vo. 35. 6d. 
A COURSE of PRACTICAL IN- 


STRUCTION in BOTANY. By F. O. BOWER, D.Sc. "s 
F.R.S. Crown 8vo. 10s. 6d. 


LESSONS in ELEMENTARY | pIsEASE IN PLANTS. 


BOTANY. By DANIEL OLIVER, F.R.S. With 
numerous illustrations. Third Edition, Feap. 8vo. 


FIRST BOOK of INDIAN BOTANY. 


By DANIEL OLIVER, F.R.S. With numerous Illustra- | 


tions. Globe 8vo. 6s. 6d. 
BOTANY. An Elementary Text for 


Schools. 
tions. Extra Crown 8yo. 6s. 


BOTANY. By Sir J. D. Hooxer, 


F.R.S. With Illustrations. Pott 8vo. 1s. 


The STUDENT’S FLORA of the . 


BRITISH ISLANDS. By b> D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. 


Dr. E. STRASBURGER and Others. Translated by Dr. 
PORTER. 
[ Shortly. 


GRAY'S BOTANICAL TEXT- BOOK | 


(Sixth Edition). 

Vol. I. StrrucrurRAL BoTany: or Organography on the 
Basis of Morphology. To which is added The Principles of 
Taxonomy and Phytography, and a Glossary of Botanical 
Terms. By ASA GRAY. 8vo. Ios. 6d. 

Vol. II. PuysiotocicaL Botany. I. Outlines of the 
History of Phzenogamous Plants. II. Vegetable Physiology. 
By G. LINCOLN GOODALE, A.M., M.D. 8vo. 10s. 6d. 


FIRST LESSONS 
ert By G. T. BETTANY, M.A., B.Sc., F.L.S. 
ott Svo. Is. 


THE TEACHING BOTANIST. 


Manual of Information upon Botanical Teaching, with an | 


outline for a ee course. By WILLIAM F. GANONG. 
Crown 8vo. 


A UNIVERSITY TEXT-BOOK OF. 


BOTANY. By Prof. DOUGLAS HOUGHTON CAMP.- 
BELL, Ph.D. With many Illustrations. 8vo. 17s. net. 


BOTANY FOR BEGINNERS. By 


ERNEST EVANS. 2nd Edition. Globe 8vo. 2s. 6a. 


LABORATORY PRACTICE FOR 


BEGINNERS IN BOTANY. By W. A. SETCHELL, 


Ph.D. Feap. 8vo. 45. 6d. net. 
THE WOODLANDS ORCHIDS 
Orchid 


Described and Illustrated. With Stories o: 
Collecting. By FREDERICK BOYLE. Coloured 
Plates by J. L. MACFARLANE, F.R.H.S. 4to. Gilt 
Edges, 21s. net. 


CYCLOPAEDIA OF HORTICUL- 
TURE. By Prof. L. H. BAILEY, assisted by WILHELM 
MILLER and many Expert Cultivators and Botanists. 
Illustrated with over 2000 Original Engravings. In Four 
Vols. Imperial 8vo. Vol. I., A.-E. Vol. II., F.-M., 
Vol. IIL, N.-Q., Vol. IV., R.-Z. 215. net each. 


45. 6d | 


By L. H. BAILEY. With numerous Illustra- | 


New Edition, revised by Dr. W. Lang. | 


in PRACTICAL | 


BRITISH FOREST TREES and their 

. SYLVICULTURAL CHARACTERISTICS and 

TREATMENT. By JOHN NISBET, of the Indian 
Forest Service. Crown 8vo. 6s. net. 


TIMBER and some of its DISEASES. 
By H. MARSHALL WARD, D.Sc., F.R.S., F.L.S. 
With Illustrations. Crown 8vo. 6s. [Nature Series. 


By 
H. MARSHALL WARD, D.Sc. Crown 8vo. 7s. 6d. 


TIMBER and TIMBER TREES, 


Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. New Edition. Revised by 


Prof. H. MARSHALL WARD, F.R.S. Crown 8vo. 8s. 6d. 


THE YEW TREES OF GREAT 
By JOHN LOWE, 


BRITAIN AND IRELAND. 
M.D. Illustrated. 8vo. 10s. net. 


THE NATURE AND WORK OF 


PLANTS. An Introduction to the Study of Botany. By 
D. T. MACDOUGAL, Ph.D. Crown 8vo. 4s. 6d. 


A TEXT-BOOK OF BOTANY. By LECTURES ON THE EVOLUTION 


OF PLANTS. By Prof. DOUGLAS H. CAMPBELL, 
Ph.D. Crown 8vo. 45. 6d. net. 


The BOOK of the ROSE. By Rev. A. 
FOSTER-MELLIAR. Illustrated. Second Edition. 


Crown 8vo. 6s. 


FLOWERS, FRUITS, and LEAVES. 


By LORD AVEBURY. With numerous Illustrations. 
2nd Edition. Crown 8vo. 4s. 6d. [Mature Series. 


On BRITISH WILD FLOWERS, 
considered in Relation to Insects. With numerous IIlustra- 
tions. By LORD AVEBURY. Crown 8vo. 45. 6d. 

(Nature Series. 

FLOWERS AND FERNS in their 
HAUNTS. By MABEL OSGOOD WRIGHT. Iilus- 
trated. Extra Crown 8vo. 10s. 6d. net. 


THE HERB OF THE FIELD. By 
CHARLOTTE M. YONGE. New Edition, Revised. 


Crown 8vo. 


VEGETABLE CULTURE. A Primer 
for Amateurs, Cottagers, and Allotmen Holders. By 
ALEXANDER DEAN, F.R.H.S. Edite i by J. Wricur. 
With Thirty-eight Illustrations. Pott 8vo. Is. 


A PRIMER of PRACTICAL HORTI- 


CULTURE. By Tl. WRIGHT, F.R.H.S. Pott 8vo. 1s. 


GARDEN FLOWERS and PLANTS. 


A Primer for Amateurs.. By J. WRIGHT, F.R.H.S. 
With Fifty Illustrations. Pott 8vo. 15. 


GREENHOUSE AND . WINDOW 


PLANTS. By CHARLES COLLINS. Edited by J. 
WricuHt, F.R.H.S. With Thirty-eight Illustrations. 
Pott 8vo. Is. 


THE CHEMISTRY of the GARDEN. 
A Primer for Amateurs‘and Young Gardeners. By-HER- 
BERT H. COUSINS, M.A. With an Introduction by 
J. Wricut, F.R.H.S. Pott 8vo. 1s. 


MACMILLAN AND CO., LIMITED, LONDON. 


hey 
ii 
19 
Mi 
Mit 
Pre 
Toy 
J 
és To 
1 
"S 
In. 
Vo 
oth 
> 
M 
or 
| 
on 
Pe 
| 
t's 
4 
<6 
q 
Paes Pe 


FEBRUARY 5, 1903 | 


NATURE 


CXXil 


Pheenix Assurance Co., Ltd. 


PHGENIX FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SHOCUAITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 

PROMPT PAYMENT OF CLAIMS. 

LOSSES PAID OVER £25,000,000. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 

Precious Stones, Meteorites, Rare Minerals, Blowpipe Oases, Glass 
Top Boxes, Geological Apparatus, Oabinets, Oard Trays, Lantern 
Slides of Rock Sections. 

ALL LISTS FREE OF 
JAMES R. GREGORY &CO., 
MINERALOGISTS, &c., 

To Science & Art Department, British, Indian, & Colonial Museums, &'c. 
Office and Stores 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


In plements of bao Warfare, Idols, Sacred Masks, Peruvian Pottery, 
China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, » Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price rs. per Tue, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


NEW SYSTEMATIC COLLECTION OF 
335 ROCKS AND THIN SECTIONS, 


according to H. Elemente der Gesteinslehre.”” 
I. Aufl. Stuttgart, Igor. 

This collection, A, is an aieanen of the former one of 250 rocks and thin 
sections ; but there are some changes of importance : firstly, a great number 
of new and interestin types of cous have been : ded or exchanged 
for others ; secondly, as the “* are not only a 
treatise on massive rocks but oe = sedimentary and the 
erystalline schists, this collection also contains the most important 
types of these families of rocks. Great care has been taken to select only 
such rocks which clearly show all the characteristics of the type. 

Again, we have also selected out of ~~ — two smaller ones, 
B and C, of 250 and 165 st 

The prices are as as follows 
A. 335 specimens of rocks ... ons 
335 thin sections, in elegant case 
_ B. 250 specimens of rocks ... = 
250 thin sections, in elegant case 
C. 165 of roc! 
165 thin sections, in elegant case 5 
In the same way as before, to each collection will be ‘added a Y printed 
description (about 140 pages) of the macroscopical and microscopical 
features of each work, containing also a description of the petrographical 
microscope for the use of students. 
COLLECTIONS OF MINERALS, FOSSILS, METEORITES 
PURCHASED FOR CASH OR EXCHANGED. 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY 
ESTABLISHED 1833. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp.) Post free on application 
N.B.—For and of Cabinets and 


A t rences are rmiti to distinguished 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
‘AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five sat from Charing Cross.) 


£19 © 
£21 0 
£13 10 

£15 10 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always b: supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana ; Lineus, Bg 
Nereis, Aphrodite, Arenicola, Lanice, Terebella Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, bundeen: Eledone, 
Pectens Bugula, risia, Pedicellina, Holothuria, Asterias, Echinus ; 
Ascidia, Salpa (preserved), Scyllium, Kaia, &c., &c. 
For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 
to illustrate the leading Text-books on 


GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 


go Specknens ta Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 
A large Stock of Minerals, oo Fossils and Microscopic Objects 
CATALOGUES “GRATIS. 


Geologists’ Hammers, Cabinets, Card Trays, Gl 
&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


Boxes, &c., 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers ; Editorial 


Communications to the Editor. 


SUBSCRIPTIONS TO 
£5. d. 


Half-yearly 
Quarterly 


To ALL PLAcEs ABROAD :— 


| 


The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 
£ 


*Three Lines in Column 

Per Line after 
One Sixteenth Page . . 
One Eighth Page, or Quarter Column . . 
Quarter Page, or Half a Column 
Half a Page, or a Column 
Whole Page 

* The first line being in heavy type is charged for as Two Lines. 


AR 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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ATWOOD MACHINE 


PRPATENT 


(Patent). 


OUR ORIGINAL PATTERN GREATLY IMPROVED. 


New Release (Patent), Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 


PRICE COMPLETE 2&4 


15s. NET. 


PHILIP HARRIS & CO., Lim., BIRMINGHAM and DUBLIN. 


MICROSCOPIC OBJECTS. 
NEW AND INTERESTING. 
Malaria! Parasite in Capillaries of Brain ... pom 
Section of Flexible Sandstone, an entirely new and brilliant object 
for the Polariscope ane te 
Karyokinesis in Root of Water Lily. Very fine 35. od. and 4 
Young Amphioxus entire ons = 8 
Group of Pol ycystina opaque. Beautiful Slide for Exhibition | 
Di dings S.W. of Australia from Cruise of H.M.S. 
** Challenger ove ove 


Leaf of Drosera Rotundifolia, ‘with captured Insects |. 
Submaxillary Glands from Honey Bee. Quite new ... 
Anatomy of Honey Bee complete on one Slide as mm on 
EXHIBITION SLIDES, a fine assortment of arranged Diatom groups, 
very beautiful objects for Spot Lers, from 6s. ¢d. to 155. 

Are you a Subscriber to WATSON & SONS’ CIRCULATING 

MICROSCO PIC OBJECTS? 240 Slides for 21s. 


Complete Catalogue of Microscopic Objects on application Dept. 3. 


eo 


NEW ITEMS in 
WATSON’S RECENTLY ISSUED 


CATALOGUE OF MICROSCOPES. 


(16TH Epiti0on, 152 PAGES.) 


NEW HOLOSCOPIC SUB-STAGE. CONDENSERS. 
THE MACRO. ILL®. for illuminating large objects when 


photographing with Planar, Holostigmat or other low-power Lenses. 
Completely mounted, £1 10s. 

THE MALES-WATSON TWO-SPEED FINE ADJUST- 
MENT. Ingenious, gives great range of speed. Very efficient. 

NEW MICROSCOPES for Students, Metallurgy, Travellers 
and Museums. 

MICRO. LAMPS for Electricity and Gas. 

Materials for Nature Teaching, &c., and everything of the most up-to-date 
description. 

The above Catalogue sent post free on application Deft. 2. 


W. WATSON & SONS, Opticians to H.M. Government, 313 High Holborn, London, W.C. 


ESTABLISHED 1837. 


16 FORREST ROAD, EDINBURGH, and 78 SWANSTON ST., MELBOURNE, AUSTRALIA. 


CROSSLEYV’S GA 


RECENTLY 
REMODELLED. 


Represents J type in Oil or 
Gas, giving about 
14 effective horse power.) 


immediate delivery for Stock 
Sizes of Engines. 


CROSSLEYT BROS., 1.TD.. 


OPENSHAW, 


GREAT REDUCTION 
IN GAS 
CONSUMED. 


Crossley’s Portable Oil Engine 
received the FIRST PRIZE 
at the Royal Agricultural 
Show, Cardiff, June, 1901. 


ENGINES DELIVERED.— Up to 

the end of 1902, 46,150 engines 

= have been delivered, representing 
648,421 B.H.P. 


MANCHESTER. 


DALLMEYER’S NEW TELEPHOTO LENS. 


Can be used in front of any 

small lens, without disturbing 

plates or films which may be 
in position, 

Can be used alone for higher 
magnification or larger plates. 
An excellent lens for all 
artistic photography. 


THE ADON 


PATENT... 


Mounted in Aluminium. 


Measures 3}.ins. long, 1} ins. 
diameter, weighs 4} ounces. 
PRICE, including Solid Leath: « 
Case, £3 10 OC nett. 
ILLUSTRATED BOOKLET with 
Specimens of Work 
FREE. 


J. EH. DAL.LMEVER, II), 25 Newman St., London, W. 


Printed by Ricnarp Cray anp Sons, Limitep, at 7 & 8 Bread Street Hiil, Queen 


Victoria Street, in the City of London, and published by Macmr: Lay 


anv Co., Limitep, at St. Martin’s Street, London, W.C,, and THe Macaittax Company, 66 Fiith Avenue, New York.—Tuurspay, February 5. 19°3- 
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Phoenix Assurance Co., Ltd. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING.CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SHOCURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 

PROMPT PAYMENT OF CLAIMS. 

LOSSES PAID OVER £25,000,000. 


Vincrals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Minin ~ aan 
Technical Schools, and for Private 8 


MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 

Precious Stones, Meteorites, Rare Minerals, Oases, Glass 
Top Boxes, Geological Apparatus, Oabinets, Oard Trays, Lantern 
Slides of Rock Sections. 

ALL LISTS FREE OF 
JAMES R. GREGORY &CO.,, 
MINERALOGISTS, &c., 

To Science & Art Department, British, Indian, & Colonial Museums, &'c. 

Office and Stores ;— 


{ KELSO PLACE, STANFORD RD., KENSINGTON, W. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


In. plements of ber Warfare, Idols, Sacred Masks, Peruvian Pottery, 
bina, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, , Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Fl eros, Melicerta, and many 
other Specimens of Pond Life. Price rs. per Ture, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Disse:tion purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


NEW SYSTEMATIC COLLECTION OF 
335 ROCKS AND THIN SECTIONS, 


according to H. Rosensuscu, “ Elemente der Gesteinslehre.” 
Il. Aufl, Stuttgart, 1901. 

This collection, A, is an extension of the former one of ag rocks and thin 
sections ; but there are some changes of importance : firstl “da a great number 
of new and interestin types of rocks — been ai ded or exchanged 
for others ; secondly, as the “ der G are not only a 
treatise on massive vou | but also on the sedimentary and the 
erystalline schists, this collection also contains the most important 
types of these families of rocks. Great care has been taken to select only 
such rocks which clearly show all the characteristics of the type. 

Again, we have also selected out of this collection two smaller ones, 
B and C, of 250 and 165 specimens respectively. 


The prices are as 
A. 335 specimens of rocks ... on - £19 0 0 
335 thin sections, in elegant case - on ~~ £21 0 0 
_ B. 250 ecimens of rocks pe bet £13 10 0 
250 thin sections, in elegant case ons one «w. £15 10 0 
C. 165 specimens of rocks ... ons £810 0 
165 thin sections, in elegant case ps £10 0 § 


In the same way as before, to each collection will be ‘added a printed 

description (about 140 pages) of the macroscopical and microscopical! 

features of each work, containing also a description of the petrographical 
microscope for the use of students. 


COLLECTIONS OF MINERALS, FOSSILS, METEORITES 
PURCHASED FOR CASH OR EXCHANGED. 
Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


WATKINS & DONCASTER, 


NATURALISTS, 

AND MANUFACTURERS OF 
CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp.) Post free on application 
N.B.—For Bustonce and Superiority of Cabinets and 
ited to distinguished 
Huseums, “Colleges. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always b: supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; "Hormiphora (preserved); Leptoplana ; Lineus, Amphiporus ; 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectéhs Bugula, risia, Pedicellina, Holothuria, Asterias, Echinus ; 
Ascidia, Salpa (preserved), Scyllium, Raia, &e., &e 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


COLLECTIONS OF 
MINERALS, ROCKS or FOSSILS 
to illustrate the leading Text-books on 
GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 


50 Specimens i in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 
A large Stock of Minerais, pe ao Fossils and Microscopic Objects 
CATALOGUES GRATIS, 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 


&c., always in stock. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


Communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 
& 


To ALL PLACES ABROAD :— 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


| CHARGES FOR 


A 

*Three Lines in Column... . . 

One Eighth Page, or Quarter Column . .0 18 6 
Quarter Page, or Halfa Column. .. . . 115 0 
Halfa Page, oraColumn ....... 5-50 


* The first line being in heavy type is charged for as, Two Lines. 


Cheques and Money Orders. payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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ATWOOD MACHIN E (Patent). 
. OUR ORIGINAL PATTERN GREATLY IMPROVED. 
New Release (Patent), Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. Thi 
machine is now a practical Instrument, and with oo ® Certificate is given, together with a Pamphlet of Experiments. 
PRICE COMPLETE #4 15s. NET. 


PHILIP HARRIS & CO., Lim., BIRMINGHAM and DUBLIN. 


MICROSCOPIC OBJECTS. NEW ITEMS in 
NEW AND INTERESTING. WATSON’S RECENTLY ISSUED 


‘CATALOGUE OF MICROSCOPES. 


(36TH Epition, 152 PAGES.) 


HOLOSCOPIC SUB-STAGE, CONDENSERS. 
THE MACRO. ILL® for illuminating large objects when 


photographing with Planar, Holostigmat or other low-power Lenses. 
Completely mounted, £1 10s. 
THE MALES-WATSON TWO-SPEED FINE ADJUST- 
Cerebral “a MENT. Ingenious, gives great range of speed. Very efficient. 
Anatomy of Honey Bee Complete on one Slide NEW MICROSCOPES for Students, Metallurgy, Travellers 


EXHIBITION SLIDES, a fine assortment of arranged Sinn @ groups, and Museums. 
very beautiful objects for Spot Lens, from 6s. 6d. to 155. MICRO. LAMPS for Electricity and Gas. 


are 3 u_a Subscriber to WATSON & SONS’ CIRCULATING | Materials for Nature Teaching, &c., and everything of the most up-to-date 
MICROSCOPIC OBJECTS? 240 Slides for 21s. description. 

Complete Catalogue of Microscopic Objects on application Dept.3. ~ | The above Catalogue sent post free on application Deft. 2. 
W. WATSON & SONS, Opticians to H.M. Government, 313 —_ Holborn, London, W.C. 
EsTABLISHED 1837. 16 FORREST ROAD, EDINBURGH, and 78 SWANSTON MELBOURNE, AUSTRALIA. 


Malarial Parasite in Capillaries of Brain . 4 
Section of Flexible Sandstone, an entirely new and brilliant object 

for the Polariscope se 1 
Karyokinesis in Root of Water Lily. Very fine eee 38. - od. and 4 
Young Amphioxus entire __... 1 
Group of Polyc —, opaque. Beautiful Slide for Exhibition | 
Diatomaceous Soundings S.W. of Australia from Cruise of an M.S. 

** Challenger 
Leaf of — Rotundifolia, ‘with ‘captured Insects... 
Submaxillary Glands from Honey Bee. Quite new ... 


CROSSLEY ’S Gas ENGINES. 


GREAT REDUCTION 
RECENTLY 


Gas, giving about Be — at the Royal Agricultural 

14 effective horse power.) <~“ 4 Show, Cardiff, June, 1901. 


ENGINES DELIVERED.—Up to 

Sizes of Engines. = have been delivered, representing 


BROS., OPENSHAW, MANCHESTER. 


DALLMEYER’S NEW TELEPHOTO LENS. 


Can be used in front of any THE ADON Mounted in ‘Aluminium. 
small lens, without disturbing lone 
plates or films which may be ES diameter, weighs af ounces. 
i} PRICE, including Solid Leather 
Can be used alone for higher my Case, £3 10 O-nett. 


magnification or larger plates. i 
ILLUSTRATED BOOKLET with 


An excellent lens for all . Specimens of Work 
artistic photography. PATENT... FREE. 


J. 25 Newman St., London, W. 


Printed by Ricnarp Cray anp Sons, Limitep, at ty & 8 Bread Street Hiil, Queen Victoria Street, in the City of London, and published by Macmti tay 
anv Co., LimiTFp, at $1. Martin's Street, London, W.C., and THe Maca Lan Company, 66 Fitth Avenue, New York.—Tuursnay, February 5. 1993 


Immediate delivery for Stock 
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GENERAL LIBRARY, 
UNIV. OF MICH. 


FEB 28 1903 


D JOURNAL OF SCIENCE. 


ILLUSTRATE 
** To the solid ground 
PES Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 
4 No. 1737, VOL. 67] THURSDAY, FEBRUARY 12, 1903. [PRICE SIXPENCE. 


Registered as a Newspaper at ‘the General Post Office.) 


All Rights’ are Reserved. 


t. NEW DOUBLE-POLE (NEWTONIAN) MOTOR 
ravellers MERCURY BREAK. 


ip-to-date 
. te 2a 
ALIA. 
Ss. 
TION 
| ES 
o's 
> 
Engine 
PRIZE 
cultural 
1901. 
co.,! 
.— Up to OPTICIANS, &c., TO HIS MAJESTY THE KING. Ax 
engines 8 FLEET STREET, LONDON. 


esenting 


THE HIGH GLASS LENS. 


FULL CATALOGUES FREE 


FROM THE MANUFACTURERS. 


R. & J. BECK, LTD., 


68 CORNHILL, LONDON, B.C. 


ER. ‘MUNBY’S RATIOMETER 
(REGISTERED). 

iS. A NEW MARK-~REDUCER 

a. FOR SCHOOLS AND EXAMINERS. 


CAN BE USED FOR REDUCING “ SET” MARKS 
TO “FORM” MARKS. 


PRICE £1 NET. 


DESCRIPTIVE CIRCULAR ON APPLICATION. 
SOLE MAKERS: 


JOHN J. GRIFFIN x SONS, LtD., 


MANUFACTURERS OF SCIENTIFIC APPARATUS, 
20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, 
LONDON, W.C. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powerful Illuminants. 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 
N. and Z.'s SPORTING SPECTACLES, close-fitting and having extra 
large lenses, are the best for Billiards, Riding, &c. 
‘iustrated Price Lists Free by Post to all parts of the World. 
MororisTs’ AND OTHER Eve Protectors AND Face SCREENS. 


NEGRETTI ano ZAMBRA, 
38 HOLBORN VIADUCT, E.C, 


BRANCHES : 46 CORNHILL; 122 REGENT STREET. 
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GUY’S HOSPITAL. 


ENTRANCE SCHOLARSHIPS IN SEPTEMBER, 1903. 
Five Open Scholarships, Three (£150, £60 and £50) in Science, and Two 
{£100 and £50) in Arts. 
Particulars and Copies of Examination Papers on application to the 
Dean, Guy’s Hospital, London Bridge, S. E. 


GUY’S HOSPITAL. 


PRELIMINARY SCIENTIFIC (M.B. Lond.). 


Classes are held throughout the year. Special instruction is given for the 
July Examination. 
Fee, 16 guineas. 


GEOLOGICAL SOCIETY OF LONDON. 


The ANNIVERSARY MEETING of this Society will be held at the 
SOCIETY'S APARTMENTS, BURLINGTON HOUSE, on FRIDAY, 
February 20, at 3 o'clock. : 

The Fellows and their Friends will DINE together at the CRITERION 
RESTAURANT, Piccadilly Circus, at 7.30 p.m. Tickets to be obtained 
at the Society's Apartments. 


Prelim. Sci., Inter. and Final B.Sc. 


AND ALL SCIENCE AND MEDICAL EXAMS. 


PRACTICAL AND THEORETICAL TUITION in 
BOTANY, CHEMISTRY, PHARMACOLOGY & THERAPEUTICS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM. 


Freperick Davis, 49 and 51 Imperial Buildings, Ludgate Circus, E.C. 


PRACTICAL AND THEORETICAL TUITION 


In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 
R. C. T. Evans, B.Sc.(London), 
Director of the 
Heatucote Science LABoRATORIES, 
9 Heathcote Street, Gray’s Inn Road, W.C. 


SCHOLASTIC.—Easter (1903) Vacancies.— 


Science and other Masters seeking Appointments in Public and High- 


class Private Schools should apply, at once, to GrirFiTus, SMITH,. 


PowE.Lt AND Smiru, Tutorial Agents (Estab. 1833), 34 Bedford 
Street, Strand, London. Early Notice of Vacancies will be sent to 
Candidates. 


THE MOUNT VERNON HOSPITAL 
FOR CONSUMPTION AND DISEASES 
OF THE CHEST. 


CENTRAL DEPARTMENT AND OFFICES, 
7 FITZROY SQUARE, W. 


Large, well-fitted Room to Let at 7 Fitzroy Square, 60 feet by 24 feet, 
fitted with Platform 15x8. Electric Light. Preparation Room in con- 
nection. Accommodation for Library, &c. Suitable for Medical, Literary 
and other Societies. 

Terms on application tos 


WILLIAM J. MORTON, Secretary. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


YOUNG MAN, B.Sc. (Lond., Hons. in 


Chem.), A.I.C., with experience of teaching and in Analyst's Labor- 
desires engagement—preferably with an Analyst.—“ B.Sc.,” c/o 
ATURE. 


FERMENTATION. 


Instruction given in the Preparation, Study, and Application of Pure 
Yeast Cultures [HANSEN’s Method], and in the Examination of Fermented 
Liquids for Moulds and Bacteria. : 
Chemical and Microscopical Analyses made, and Technical Advice given. 
For Terms of Instruction, &c., apply to ‘“‘ ANALYST,” c/o NaTuRE. 


BOOKS WANTED. 
**The Work of Hertz and his Successors,” by Otiver Lopce. 
First and Second Editions. ** Electrician,” October 26, 1888.— 
“Cy,” Nature Office. 


Sale by Auction. 


ENTQMOLOGICAL SALE. 

BRITISH AND FORBIGN LEPIDOPTERA AND COLEOp. 
TERA; FINE CABINETS; NATURAL HISTORY SPECI- 
MENS OF ALL KINDS. 

TUESDAY, February 17, at haif-past 12 o'clock. : 

MR. J. C. STEVENS will offer, at his 
Rooms, 38 King Street, Covent Garden. London, W.C., an interest- 
ing Catalogue of British and Foreign Lepidoptera, including some very 
good series in nice condition—a Collection of Heads and Horns of 
Animals, mounted on Shields and unmounted—British Birds’ Eggs —a 
number of lots of Miscellaneous Natural History Objects—Insect and 
Egg Cabinets, various sizes, in good order. 

On view Monday the 16th, 2 to 5, and on morning of Sale. 
Catalogues on application. 


DRAWING, MATHEMATICAL, AND 
ANTHROPOLOGICAL INSTRUMENTS. 


ASTON & MANDER, 

67 OLD COMPTON STREET, SOHO, LONDON, W., 
are the ACTUAL MANUFACTURERS. 
Contractors to Harrow, Winchester, Bradfield, Royal Indian 
Engineering, and Royal Military Colleges ; as well as most others 
through wholesale agents. 


QP Special Terms to Professors, Colleges, institutions, etc. 


FOR THE LANTERN, FOR INHALING PURPOSES, 


THE OXYGENATOR. 


A new and simple Apparatus for pemeenting 
Oxygen under pressure from Oxylith. 
Descriptive Pamphlet post free from 
SANDERS & CROWHURST, 
OPTICIANS AND PHOTOGRAPHIC DEALERS, 

71 SHAFTESBURY AVENUE, LONDON, W. 


NOW READY. 
The January Issue of our List of 


SECOND-HAND 
INSTRUMENTS, 


consisting of 26 pages and over 1000 articles by the best 
makers in the various departments of science. 


POST FREE TO READERS OF “NATURE.” 
C. BAKER, 244 HIGH HOLBORN, LONDON. 


GLASS BLOWING. 


All kinds of Experimental Glass Blowin 
and correctly carried out for Scientific 
atories, &c., from rough Drawings. 


INVENTORS’ IDEAS WORKED OUT AS PER INSTRUCTIONS. 


A. C. COSSOR, 54 Farringdon Road; London, £.C. 


(CONTRACTOR TO H.M. GOVERNMENT). 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0. 
The Moto-Phote Camera for taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B..J. Macpen, Esq. ; great 
success. New Oxyhydrogen Microsop:. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, H.ghest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GratTran 
GUINNESS, Re. Patent Pamphenzo Science Lanterns. The Universal! 
Lantern 4-inch Condensers, 4-wick’ Lamp, Portrait Combination front 
Lenses, 18s. 6¢., Marvellous value. Science Lecture Sets. Novelties. 
The Rantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 64. ; 
Postage, 4d. Small Ilustraied Catalogue, roo pages, free, 5d. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2¢. Pamphlets Free. W. C. HUGHES, Spectacist, 
Brewster House, 82 Mortumer Road, Kingsland, N.: 
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EVERY DESCRIPTION O 
CHEMICAL & ANALYTICAL ‘APPARATUS 
Including Balances, Drying-Ovens, Furnaces, Laboratory Stands, Micro- 
scopes, Spectroscopes, Bacteriological Apparatus, Porcelain and Clay 

Ware, Jena Laboratory Glass Ware, and Glass Tubing, &c., &c. 
Catalogue gratis on application by Colleges, Schools and Laboratories. 
FILTER PUMPS OF HIGHEST EFFICIENCY FOR | LABORATORY INSTALLATIONS. 
- GALLENKAMP & CO., LTD., 

19 & 21 SUN STREET, FINSBURY SQUARE, LONDON, E.C. 


BLOWPIPE APPARATUS. 


SOCIETY OF ARTS CABINETS. 
UNEQUALLED FOR ARRANGEMENT OF APPARATUS AND 
PORTABILITY. 

Prize SET 21/- SuPERIOR SET 32/6 
42/6 


Best Set, with 48 Test Minerals in Tubes 


PATENT RAPID 
CHANGE BLOWPIPE 


GIVES PERFECT FLAMES FOR ALL 
PURPOSES. 


LETCHER & SONS, 


ST. DAY, coR NWALL. 


Lists on application. 


The New “EVER READY” 


PORTABLE AUTOMATIC 
OXYGEN GENERATOR. 


PURE OXYGEN OBTAINED in FIVE MINUTES. 


The MOST PERFECT and SIMPLEST APPARATUS MADE for 
obtaining Pure Oxygen in any desired quantity. 
pa INVALUABLE FOR LABORATORY, LANTERN WORK 
AND SCIENCE TEACHERS. 


The “BVER READY” packs into its own Case, measuring 22 in. 
by 18 in, by 10 in., and is erected ready for use in one minute. eight 


354 Ibs. (exclusive of Case). Price £36. 


OXYGEN CAKES. 
Per 3/6 Doz. 
Each Cake making 1} cubic feet 
of Gas. 


ERECTED FOR USE. PaCasy Fun PRaVELLING. 


Illustrated description gladly sent to anyone mentioning this 
paper on application to— 


THE INTERNATIONAL OXYGEN GENERATOR 


SYNDICATE, LIMITED. 
21 Southampton Row, Holborn, London, W.C. 


JAMES SWIFT & SON, 


Opticians. 
“THE DISCOVERY.” 


This is the latest Student’s Micro- 
by J. 8. 


& &., and was 
nstr t for the 
Laboratory of the ship Discovery, of 
the Expedition. itis tted 
with J. 8. & 8. new patent fine ad- 
Justment 2/3” and 1/6” Objectives, 
ris Diaphragm, one ular, in Case, 


15:0 
Prospectus free by post. 
UNIVERSITY OPTICAL 
WORKS, 


81 TOTTENHAM COURT 
ROAD. W.C. 


LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR- LIQUEFIER is now made to a standard pe. 
tern, and numbers are in use in University Lab ies and 
various countries. The whole apparatus is neat and compact and its oie 
easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
high and 8 inches in diameter. 
It begins to liquefy air in from 6 to 10 minutes after the admission of air 
- from 150 to 200 atmospheres pressure, making over a litre of liquid per 
our. 
It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 
The operator has only one gauge to watch and one valve to control. 


HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


For Prices and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
WESTMINSTER, LONDON. 


MOST SIMPLE TO WORK. 
MOST PERFECT RESULTS. 


NEGATIVES CAN BE TAKEN WITH ANY PLATE CAMERA. 
COMPLETE OUTFITS 


25s. 


. LANTERN SLIDES 


CAN ALSO BE WORKED UPON PAPER. 


(Descriptive Booklets Now Ready.) 


De Write for booklets, post free to readers of NATURE, or call and see the results amateurs have produced by our process. 


SANGER SHEPHERD & 6O., 


Factory and Offices, 5, 6, and 7 Gray’s Inn 
Passage, Red Lion St., Holborn, London, W.C. 


Manu‘acturers of Scientific Abparatus, Cameras and Stands, pea a Sectors, Instruments for the Measurement of Light 


and Colour, Steed " Determination, &e. 
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CHARLES GRIFFIN AND CO.’S WORKS. 
TECHNICAL MYCOLOGY: 


A Practical Handbook on Fermentative Processes for Brewers, 
Distillers, Analysts, Technical and Agricultural Chemists, 
and all interested in Fermentation. 

By Dr. FRANZ LAFAR. Translated by Cuarves T. C. SALTER. 
Just our. Volume II. Part I. Price 7s. 6d. 


EUMYCETIC FERMENTATION. 
Embracing the General Morphology, Physiology, and Fermen- 
tative processes of Eumycetes and <ygemsestes, and the 

Morphology, Chemistry, and Anatomy of Saccharomycetes. 
Volume I. Complete in itself, 15s. 


SCHIZOMYCETIC FERMENTATION. 
With an Introduction pd Dr. EMIL CHR. HANSEN. 
*,* Both the shove lumes are in th Ives and cari be pur- 
chased The ind of the work will be issued as soon after 
its publication i in Germany as possible. 


In Crown 8vo, Handsome Cloth. Price 7s. 6d. net. 


FERMENTS and their Actions. 


A Text-book on the Chemistry and Physics of Fermentative 
Changes. 
By CARL OPPENHEIMER, Ph.D., M.D., of the Physiological 
Institute at Erlangen. Translated from ‘the German by 
C. Atnswortn Mitcue ct, B.A., F.1.C., F.C.S. 

“ Such a veritable #zu/tum in parvo has never yet appeared. The author 
has set himself the task of writing awork on Ferments that should embrace 
human erudition on the subject.”—Brewers’ Journal. 


Just out. Second Edition, Revised. With Plate and Illustrations. 
ice 218. 


THE PRINCIPLES AND PRACTICE OF 


BRAwWI NG. 
FOR THE USE OF STUDENTS AND PRACTICAL MEN. 
By WALTER J. SYKES, M.D., D.P.H., F.LC., 
Epiror or “THe ANALYsT.” 
= . Dr. Sykes’ work will undoubtedly be o« the GREATEST ASSIST- 


ANCE, not merely to Brewers, but to all Chemists and Biologists interested 
in the problems which the Fermentation industries present.”— 7he Analyst. 


London: CHARLES GRIFFIN & CO., Ltd., Exeter Street, Strand. 


REYNOLDS & BRANSON, 


LABORATORY OUTFITTERS. 


SCIENCE LANTERN 


for Vertical and Horizontal Projection 
of Slides and Apparatus. 


1902 UNIVERSAL MODEL (Patent). 
Packs in Case 21” x 8 X 12” 


A new Model introduced to meet ot all d 

Many novel advantages. Open front stage os adjustable table for tall 

apparatus. Prisms silvered or plain. Selected optical parts. Suitable 
for Arc, Lime Light, Aestylene &e. 


Price complete, as illustrated, £9 9s. 
1901 MODEL, as formerly advertised, and with one prism, £8. 


Mlustrated Catalogue of Physical and Chemical Apparatus, 350 pp. and 
1200 Jilustrations, free to Principals, Teachers, &*c. 


Special Designs made to instructions in our own workshop. 
14 COMMERCIAL STREET, LEEDS. 


THERMOMETERS. 


The Couple, consisting of a platinum, platinum-iridium junction, 
is enclosed in a porcelain tube. The temperature obtained is 
measured on a special form of voltmeter reading to 1600 degrees 
Centigrade. Each division on the dial is equal to 25 degrees 
PRICE OF THE INSTRUMENT complete 

with couple and leads as shown in the 
THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO., Ltd., 

CAMBRIDGE. 


Centigrade. 
illustration $13 17 0 


CROMPTON POTENTIOMETER SYSTEM. 


Bifilar Adjustment Head of Reflecting 
Galvanometer. 


WRITE FOR DESCRIPTIVE PAMPHLET TO 


‘CROMPTON & Co., Limited, 
CHELMSFORD, ENGLAND. 
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433 STRAND, LONDON. 


MANUFACTURER of Patented induction Coils and 
other Scientific Instruments and Engineering 
Appliances to the Government Departments. 

Special Patterns of Instruments made to order. 

Every Instrument is lutely g d and will be shown in opera- 
tion if desired. 

The illustration (0°4 in. to the ft. scale) is from a photograph of the 44-in. 
Spark — Coil designed and made by my firm for W. SpotTiswoope, 
Esq., F.R.S. 

NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model Apparatus adopted for South Africa, with Batteries, small 
Steam Motor, &c., as supplied for the Field Hospitals, from £50, 

HIGH FREQUENCY APPARATUS of the latest models. 

ATTENDANCE AT THE ABOVE OFrFiCes EVERY AFTERNOON. 

1 beg to state that the report of my having retired from business is not 

correct. 


PRICES per return post. 


X-RAY APPARATUS 


Or tHe HIGHEST QUALITY anp FINISH on y. 
As supplied by us to H.M. Government and the leading Hospitals 
and X-Ray Workers throughout the World. 


We are the ACTUAL MANUFACTURERS, 
Guarantee every Coil against breaking | down. 


Lessons Given. 


late with consequent great 


FOREFINGER. 
loss of detail. 


Reduced from 10 x 8 


HIGH FREQUENCY APPARATUS. 


HUMAN HAND, SHOWING AMPUTATED 
Nodon’s Valve Transformer. 


N.B.—Our INDUCTION COILS and APPARATUS are not only less 
costly than other makers’, but give results unexcelled by any of them. 


@@ Catt on WriTE FOR OUR ILLUSTRATED List, wiTH TESTIMONIALS 
AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. 
Free To Reapers or ‘ NATURE.” 


HARRY W. COX, Lro., 


9, 10 & 11 CURSITOR STREET, CHANCERY LAKE, LONDON. 


FOR RONTGEN-RAY FINSEN LIGHT WORK 


THE 


INDUCTION 


10-IN CE 


COILS 


MANUFACTURED BY 


MARGONI’S WIRELESS TELEGRAPH Co., 


LTD., 
ARE UNRIVALLED. 


HIGHEST EFFICIENCY, BEST WORKMANSHIP, GREATEST 
DURABILITY, LOWEST PRICE. 


In constant use in all parts of the World. 


Descriptive Price List Post Free on application to 
18 FINCH LANE, LONDON, E.c. 


JENA GLASSWARE. 


Resisting in a high degree sudden 
changes of temperature and the 
action of corrosive chemicals. 


Combustion Tubing for Elemen- 
trave Marx. tary Analysis, (Pricelist, sent free) 


on application. 


SCHOTT & GEN. a Jena (GERMANY). 
The Jena Glasses are, in the U.K 
Birmingham. 

F. E. BECKER & CO. 


ester. 

(W. and | MUACKSON & Co., 

J. George, Ltd., Successors), 159 4 Cross Street. 

and 160 Great Charles Street. JAMES WOOLLEY, SONS & 
PHILIP HARRIS & Co., Ltd., Co., Ltd. 

mund Street. 
on en, E.C. 


J. George, Ltd., Successors), 182 George, Lid., Successors), 


Great Brunswick Street. 
H wall, H 
PHILIP HARRIS & Co., Ltd., | EC atton Hatton 


179 Great oo Street. A. GALLENKAMP & Co., Ltd., 


d ury, 
F. E. BECKER & CO. (W.and | Sum Street Finsb 
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MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF PHYSIOGRAPHY, GEOLOGY, & MINERALOGY. 


ELEMENTARY LESSONS IN 
PHYSICAL GEOGRAPHY. Illustrated with Woodcuts 
and Ten Plates. Foolscap8vo. 45. 6d. Questions, Is. 6d. 


PHYSICAL GEOGRAPHY. With 


Illustrations. Pott 8vo. Is. [Sctence Primers. 


THE SCENERY OF SCOTLAND, 


VIEWED IN CONNEXION WITH ITS PHYSICAL 
GEOLOGY. Third Edition. Illustrated. Crown 8vo. 


Tos. net. 
GEOLOGICAL SKETCHES AT 
TYPES OF SCENERY AND THEIR 


HOME AND ABROAD. §8vo. Ios. 6d. 
INFLUENCE ON LITERATURE. 8vo. Sewed. 2s. net. 


WORKS BY SIR ARCHIBALD GEIKIE, F.R.S. 


TEXT-BOOK OF GEOLOGY. With 
Illustrations. New Edition, in 2 Vols. [Ready shortly. 
CLASS-BOOK OF GEOLOGY. Illus- 
trated with Woodcuts. Fourth Edition. Crown 8vo. 53. 
OUTLINES of FIELD GEOLOGY. 
New and Revised Edition. Extra fcap. 8vo. 33. 6d. 
GEOLOGY. With Illustrations. Pott 


8vo. Is. (Scéence Primers. 
Box OF GEOLOGICAL SPECIMENS TO ILLUSTRATE GEIKIE’S 
PRIMER OF GEOLOGY, Ios. 


6d. 
ANCIENT VOLCANOES of GREAT 


BRITAIN. 2 vols. Royal 8vo. 36s. net. 


THE FOUNDERS OF GEOLOGY. 


Extra crown 8vo. 6s. net. 


THE SCENERY OF ENGLAND 
AND THE CAUSES TO WHICH IT IS DUE. By 
the Right Hon. LORD AVEBURY, F.R.S., D.C.L., 
LLD. Cantab, Dbl. et Edin., &c. With numerous IIlus- 
trations, Diagrams and Map. Third Thousand. $8vo. 


15s. net. 

THE SCENERY OF SWITZER- 
LAND, AND THE CAUSES TO WHICH IT IS DUE. 
With numerous plans and Illustrations. 
Hon. LORD AVEBURY. Crown 8vo. 6s. 


PAPERS ON GEOLOGY. By Sir 
JOSEPH PRESTWICH, F.R.S. 8vo. Ios. net. 

An INTRODUCTION to GEOLOGY. 
By W. B. SCOTT. Crown 8vo. 8s. net. 


GEOLOGY FOR BEGINNERS. By 
Prof. W. W. WATTS, M.A., F.G.S. With 310 Illustra- 
tions. Globe 8vo. 2s. 6d 


EXPERIMENTAL SCIENCE 
(PHYSIOGRAPHY, SECTION I.). By Prof. R. A. 
GREGORY and A. T. SIMMONS, B.Sc. Globe 8vo. 


. 6d. 
a PHYSIOGRAPHY for BEGINNERS. 
: By A. T. SIMMONS, B.Sc. Globe 8vo. 2s. 6d. 


PHYSIOGRAPHY for ADVANCED 
STUDENTS. By A. T. SIMMONS, B.Sc. Globe 8vo. 


4s. 6d. 

PHYSIOGRAPHY : an Introduction to 
| the Study of Naivre. With Illustrations and Coloured 
Plates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


THE PLANET EARTH. An Astro- 


nomical Introduction to Geography. By Prof. R. A. 
GREGORY, F.R.A.S. Globe 8vo. 2s. 
f SHORT STUDIES IN NATURE 


; KNOWLEDGE. An Introduction to the Science of 
: Physiography. By WILLIAM GEE. Crown 8vo, 35. 6d. 
: Part I. separately sewed, Is. net. 


The KLERKSDORP GOLD FIELDS. 


Being a description of the Geologic and of the Economic 
conditions obtaining in the Klerksdorp district, Transvaal 
Colony. By G. A. DENNY. Fully illustrated with Plans, 
i Sections, a complete Map of the Klerksdorp district, and 
: a Geological Map of the same area. Royal 8vo, 42s. net. 


By the Right | 


_MACMILLAN AND CO., LIMITED, LONDON. 


The DIAMOND MINES OF SOUTH 
AFRICA. Some Account of their Rise and Development. 
By GARDNER F. WILLIAMS, M.A. _ Illustrated. 
Royal 8vo. 42s. net. 


GOLD MINES OF THE RAND. 
Being a Description of the Mining Industry of the Wit- 
watersrand, Transvaal Colony. By FREDERICK H. 
HATCH (Mining Engineer) and J. A. CHALMERS 
(Mining Engineer). With Maps, Plans, and Illustrations. 
Super Royal 8vo. . 175. net. 


FIRST BOOK OF PHYSICAL GEO. 
GRAPHY. By RALPH S. TARR, B.S. Crown 8vo. 


ELEMENTARY PHYSICAL GEO- 


GRAPHY. By RALPH S. TARR, B.S., F.G.S.A. 
Crown 8vo. 7s. 6d. net. 


GEOLOGY & GENERAL PHYSICS. 
By Lord KELVIN, D.C.L., F.R.S., F.R.S.E. With 
Illustrations. Crown 8vo. 7s. 6d. (Wafure Series. 


TEXT-BOOK of PALZZONTOLOGY. 
By Prof. KARL A. VON ZITTEL. Translated by 
CHARLES R. EASTMAN, Ph.D. Vol. I. 8vo. 255. net. 
Vol. II. tos. net. 


A TREATISE ON ORE DEPOSITS. 
By J. A. PHILLIPS, F.R.S. Revised and Re-written by 
of Mining, Durham College of 

ience. 8vo. 28s. 


MINERALOGY. An Introduction to 
the Scientific Study of Minerals. By Professor HENRY A. 
MIERS, DSc., M.A., F.R.S., Vice-President of the 
Geological, Chemical, and Mineralogical Societies. With 
2 Coloured Plates and 716 Illustrations in the Text. Svo. 
255. net. 


PHYSICS of the EARTH’S ‘CRUST. 


By the Rev. O. FISHER, M.A., F.G.S. Second Edition, 
altered and enlarged. 8vo. 12s. 


ELEMENTS OF CRYSTALLO- 
GRAPHY FOR STUDENTS OF CHEMISTRY, 
PHYSICS, AND MINERALOGY. By GEO. H. 
WILLIAMS, Ph.D. Crown 8vo. 6s. 
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WORLD TRAVEL 


Organised by HENRY S. LUNN, M.D., B.Ch., 
W. HOLDSWORTH LUNN- and CONNOP F. S. PEROWNE, 


SPRING CRUISE 


On the S.Y. ARGONA UT, tonnage 3273, h.p. 4000. 
First-class cuisine. Electric light. 


February 27th to port 8th, to the Eastern Mediterranean, 

—— and Egypt.—A Thirty-Nine Days’ Cruise for 

8 Guineas and iam Return Ticket London—Mar- 
included. 


£10 10s., £11 1iis., £13 13s. and £14 14s. Rome Tours 
ineluding Dover, Calais (or Boulogne), Paris (or Lucerne) 
Return Ticket, and 7 Days’ Accomm ation. 


Full particulars from THE SECRETARY, Endsleigh 
Gardens, London, N.W. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


DEPOSIT ACCOUNTS 
repayable on demand. 
The BIRKBECK ALMANACK, with full particulars, post free. 
Cc. A. RAVENSCROFT, Managing Director. 
ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pott: 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
‘other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia ; Actinia, Alcy- 
onium ; *Hormiphora (preserved); Leptoplana; Lineus, Amphiporus; 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carciaus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; 
Ascidia, Salpa (preserved), Scyllium, Kaia, &c., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


WATKINS & DONCASTER, 


NATURALISTS, 

AND MANUFACTURERS OF 
CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


Our Catalogue (96 pp.) free on application. 
ant Bugelionse and and 
P references are rm: stinguished 


_A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preseryed and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


HEYNE BROTHERS, 
NATURALISTS AND BOOKSELLERS 


(from 110-111 Strand, London, W.C.), 
CHANGE THEIR ADDRESS AS FOLLOWS: 


A. HEYNE, BERLIN N. 
ELSASSERSTR. 47 & 48. 


MINERALS, ROCKS or FOSSILS 


to illustrate the leading Text-books on 
GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
so Spechmens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/- 
A large Stock of Minerals, poole, Hai and Microscopic Objects 


CATALOGUES 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stock. 
THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, ¢c. 
if 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 


Top Boxes, Geclogical Apps “Apparatus, Cabin Cabinets, ‘Cabinets, ‘ard rays, Can 


ALL LISTS 


JAMES R. GREGORY & am 
MINERALOGISTS, &c., 
To Science & Art Department, British, Pain 
Office and Stores :— 


1 KELSO PLACE, STANFORD RD.., KENSINGT 


NOTICE.—Advertisements. and business letters for NATURE should be addressed to the Publishers va 


Communications to the Editor. 


SUBSCRIPTIONS TO « 


ad. 

TO ALL PLAacEs ABROAD :— 


Cheques and Money Orders payable to MACMILLAN & CO., Limited; 
.OFFICE: ST. MARTIN’S STREET, LONDON, W.c. 


The telegraphic address of NATURE is “ PHUSIS,” LONDON. 
CHARGES FOR ADVERTISE 


*Three Linesin Column... ..... 
One Sixteenth Page . . . f B R A’S 
One Eighth Page, or Quarter Column 
Quarter Page, or Halfa Column. . aN SES 
Half a Page, or a Column 


Whole Page ABD COOL. 
* The first line being in heavy type is charg¢-fitting and having extra 


the World. 
AcE SCREENS. 
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122 REGENT STREET. 
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MACMILLAN & CO.’S BOOKS 


FOR 


STUDENTS OF PHYSIOGRAPHY, GEOLOGY, & MINERALOGY. 


WORKS BY SIR ARCHIBALD CEIKIE, F.R.S. 


ELEMENTARY LESSONS IN 
PHYSICAL GEOGRAPHY. Illustrated with Woodcuts 
and Ten Plates. Foolscap8vo. 4s. 6d. Questions, Is. 6d. 


PHYSICAL GEOGRAPHY. With 


Illustrations. Pott 8vo. Is. [Sctence Primers. 


THE SCENERY OF SCOTLAND, 


VIEWED IN CONNEXION WITH ITS PHYSICAL 
GEOLOGY. Third Edition. Illustrated. Crown 8vo. 
Tos. net. 


GEOLOGICAL SKETCHES AT 
HOME AND ABROAD. 8vo. 10s. 6d. 


TYPES OF SCENERY AND THEIR 
INFLUENCE ON LITERATURE. 8vo. Sewed. 2s. net. 


TEXT-BOOK OF GEOLOGY. With 
Illustrations. New Edition, in 2 Vols. [Ready shortly. 
CLASS-BOOK OF GEOLOGY. Illus- 
trated with Woodcuts. Fourth Edition. Crown 8vo. 535. 
OUTLINES of FIELD GEOLOGY. 
New and Revised Edition. Extra feap. 8vo. 3s. 6d. 
GEOLOGY. With Illustrations. Pott 


8vo. Is. (Science Primers. 
Box OF GEOLOGICAL SPECIMENS TO ILLUSTRATE GEIKIE’s 
PRIMER OF GEOLOGY, Ios. 6d. 


ANCIENT VOLCANOES of GREAT 


BRITAIN. 2 vols. Royal 8vo. 36s. net. 


THE FOUNDERS OF GEOLOGY. 


Extra crown 8vo. 6s. net. 


THE SCENERY OF ENGLAND 
AND THE CAUSES TO WHICH IT IS DUE. By 
the Right Hon. LORD AVEBURY, F.R.S., D.C.L., 
LLD. Cantab, Dbl. et Edin., &c. With numerous IIlus- 
trations, Diagrams and Map. Third Thousand. 8vo. 


15s. net. 
THE SCENERY OF SWITZER- 

LAND, AND THE CAUSES TO WHICH IT IS DUE. | 

With numerous plans and Illustrations. By the Right | 


Hon. LORD AVEBURY. Crown 8vo. 6s. 


PAPERS ON GEOLOGY. By Sir 
JOSEPH PRESTWICH, F.R.S. 8vo. 10s. net. 


An INTRODUCTION to GEOLOGY. 
By W. B. SCOTT. Crown 8vo. 8s. net. 


GEOLOGY FOR BEGINNERS. By 
Prof. W. W. WATTS, M.A., F.G.S. With 310 IIlustra- 
tions. Globe 8vo. 2s. 6d. 

EXPERIMENTAL SCIENCE 


(PHYSIOGRAPHY, SECTION I.). By Prof. R. A. 
GREGORY and A. T. SIMMONS, B.Sc. Globe 8vo. 


6d. 
PHYSIOGRAPHY for BEGINNERS. 


By A. T. SIMMONS, B.Sc. Globe 8vo. 2s. 6d. 


PHYSIOGRAPHY for ADVANCED 
STUDENTS. By A. T. SIMMONS, B.Sc. Globe 8vo. 


45s. 6d. 

PHYSIOGRAPHY : an Introduction to 
the Study of Nature. With Illustrations and Coloured 
Plates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


THE PLANET EARTH. An Astro- 
nomical Introduction to Geography. By Prof. R. A. 
GREGORY, F.R.A.S. Globe 8vo. 2s. 


SHORT STUDIES IN NATURE 
KNOWLEDGE. An Introduction to the Science of 
Physiography. By WILLIAM GEE. Crown 8vo, 35. 6d. 
Part I. separately sewed, Is. net. 


The KLERKSDORP GOLD FIELDS. 


Being a description of the Geologic and of the Economic 
conditions obtaining in the Klerksdorp district, Transvaal 
Colony. By G. A. DENNY, Fully illustrated with Plans, 
Sections, a complete Map of the Klerksdorp district, and 
a Geological Map of the same area. Royal 8vo, 42s. net. 


MACMILLAN AND CO., LIMITED, LONDON. 


The DIAMOND MINES OF SOUTH 
AFRICA. Some Account of their Rise and Development. 
By GARDNER F. WILLIAMS, M.A. _Iilustrated. 
Royal 8vo. 42s. net. 


GOLD MINES OF THE RAND. 
Being a Description of the Mining Industry of the Wit- 
watersrand, Transvaal Colony. By FREDERICK H. 
HATCH (Mining Engineer) and J. A. CHALMERS 
(Mining Engineer). With Maps, Plans, and Illustrations. 
Super Royal 8vo. 175. net. 


FIRST BOOK OF PHYSICAL GEO- 


— By RALPH S. TARR, B.S. Crown 8vo. 
net. 


ELEMENTARY PHYSICAL GEO- 


GRAPHY. By RALPH S. TARR, B.S., F.G.S.A. 
Crown 8vo. 75. 6d. net. 


_ GEOLOGY & GENERAL PHYSICS. 


By Lord KELVIN, D.C.L., F.R.S., F.R.S.E. With 
Illustrations. Crown 8vo. 7s. 6d. (Nafure Series. 


TEXT-BOOK of PALAEONTOLOGY. 
By Prof. KARL A. VON ZITTEL. Translated by 
CHARLES R. EASTMAN, Ph.D. Vol. I. 8vo. 255. net. 


A TREATISE ON ORE DEPOSITS. 
By J. A. PHILLIPS, F.R.S. Revised and Re-written by 
ee es of Mining, Durham College of 


MINERALOGY. [Introduction to 
the Scientific Study of Minerals. By Professor HENRY A. 
MIERS, DSc., M.A:, F.R.S., Vice-President of the 
Geological, Chemical, and ‘Mineralogical Societies. With 
2 Coloured Plates and 716 Illustrations in the Text. Svo. 
255. net. 


PHYSICS of the EARTH’S ‘CRUST. 


By the Rev. O. FISHER, M.A., F.G.S. Second Edition, 
altered and enlarged. 8vo. 12s. 


ELEMENTS OF CRYSTALLO- 
GRAPHY FOR STUDENTS OF CHEMISTRY, 
etc AND MINERALOGY. By GEO. H. 

LLIAMS, Ph.D. Crown 8vo. 6s. 
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WORLD TRAVEL 


Organised by HENRY S. LUNN, M.D., B.Ch., 
W. HOLDSWORTH LUNN: and CONNOP PF, S. PEROWNE. 


SPRING CRUISE 


On the S.Y. ARGONAUT, tonnage 3273, h.p. 4000. 
First-class cuisine. Electric light. 


February 27th to April 8th, to the Eastern Mediterranean, 
Palestine and Egypt.—A irty-Nine Days’ Cruise for 
28 Guineas and upwards, Return Ticket London—Mar- 
seilles included. 

£10 10s., £11 1iis., £13 13s. and £14 14s. Rome Ti 
including Dover, Calais (or Boulogne e). 1 Paris (or Lucerne) 
Return Ticket, and 7 Days’ Accommodation. 


Full particulars from THE SECRETARY, 5 Endsleigh 
Gardens, London, N.W. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo lo 
2 / 23 | 


DEPOSIT ACCOUNTS 
repayable on demand. 
The BIRKBECK ALMANACK, with full particulars, post free. 
Cc. A. RAVENSCROFT, Managing Director. 
ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pott 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Ameba, Arcelle . Actinospherium, 
Vorticella, Stentor, Hydra, Fl Melicerta, and many 
other Specimens of Pond. Life. Price 18. “per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, ae tug me Alcy- 

-onium ; "Hormiphora (preserved) ; Leptoplana ; Lineus, A Amphiporus ; 

Neréis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 

Gammarus, Ligia Mysis, Nebalia, Carciaus; Patella, Buccinum, Eledone, 

Pectens Bugula, Crisia, Pedicellina, Holotharia, Asterias, Echinus ; 

Ascidia, Salpa Scyllium, Kaia, &c., &e. 
For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


NATURALISTS AND BOOKSELLERS 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
Our Catalogue (96 pp.) Post free on application. 
-A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preseryed and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


HEYNE BROTHERS, 


(from 110-111 Strand, London, W.C.), 
CHANGE THEIR, ADDRESS AS FOLLOWS: 


A. HEYNE, BERLIN N. 
ELSASSERSTR. 47 & 48. 


MINERALS, ROCKS or FOSSILS 
to illustrate the leading Text-books on 
GEOLOGY, PHYSIOGRAPHY and MINERALOGY. 
50 Specimens in Box, 12/6 ; 100 do., 21/=; 200 do., 42/= 
A large Stock of Minerals, Rocks, Fossils and Microscopic Objects 


GRATIS. 
Geologists’ Hammers, Cabinets, Card Trays, Glass-capped Boxes, &c., 
&c., always in stoc'r. 
THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, ¢¢. 


Collections of above for Prospectors, Minin ~ neers, 
Technical Schools, and for Private S “a 


MINERALS FOR ALL PURPOSES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 


Top Top Boxes, Geclogioal Apparatus, Cabin ‘Gabinets, ard 


ALL LISTS ream OF 


JAMES R. GREGORY & C4 
MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Mus 
Office and Stores ;— 


1 KELSO PLACE, STANFORD RD., KENSING 


Lant 


Communications tothe Editor. 


SUBSCRIPTIONS TO “NATURE.” 
& 


s. 

‘TO ALL PLACES ABROAD :— 


NOTICE.—Advertisements. and business letters for NATURE should be addressed tothe Publishers ; 
The telegraphic address of NATURE is “ PHUSIS,” LONDON. 
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Cheques and Money Orders payable to MACMILLAN & CO., Limitec 
.OFFICE: ST. MARTIN’S STREET, LONDON, W.c. 
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HIGH FREQUENCY (APPARATUS 
apie 
6.45685 430°" 
SEE 
= (53 < 
= 
RQ ad = | 
SNZ 
ISENTHAL. co., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, aud Colonial Offices, &c. 


TOWNSON & MERCER. 


. 1798.) 


E.C. WNOLESALE—34 GamomiLe STREET. £.¢ 
Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments of 
H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 


registered pattern, with adjusting screw in centre (as illustration); jaws, 
cork-lined, opening out to 24inches. Price 2/- each. 


patented, jaws, lined 
with removable 
cork, opening dut 
to 2} inches. 


Price 4/6 cach. 


THE “FRAM” DRY TTERY 


has a capacity of 1°55 volts.and 7°5.amp., and a low internal resistance 
o’20 ohm. No local action or polarisation. The zinc electrodes retain 
their full efficiency, as.no crystallisation takes, place. Price 2/6. 


Cc. E. MULLER, 


CHEMISTRY, PHYS 


ALOGUES POST FREE. 


SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. 


CONTRACTORS TO HIS Lasarre GOVERNMENT, 


148 HIGH HOLBORN, : LONDON, 


‘MANUFACTURERS OF APPARATUS FOR TEACHING 


HYDROSTATICS, &C. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
STUDENTS’ 


ORME & CO. 


W.-C. 


ICS, MECHANICS, 


SETS OF APPARATUS. 


GREAT 


(NEW GOODS AT: 


for 10 Years. 


SALE 


RAS, LENSES ACCESSORIES 


SECOND-HAND PRICES) 


MARCH ist to S3ist. 
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Multiple-Plate Machine, with 8 Plates, 18 inches, £22, 
For X-Ray and Therapeutic work. 


OPTICIANS TO THE KING. 
NEWTON & CO., Makers, 3 FLEET ST., LONDON. 


REYNOLDS & BRANSON, Ltd. 
Chemical and Scientific Instr t Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


COMBINED CHEMICAL AND PHYSICAL BENCH, illustrated 
above, as supplied to National Physical Laboratory, Teddington, fitted -~ 
for Gas, Water and Electricity. 
Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Lilustrations, free on application. 
.Desicns oF BENCHES AND FITTINGS TO SUIT ALL_REQUIKEMENTS. 
14 COMMERCIAL STREET, LE . 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece 3 inch, } inch 
Object - glasses, in Mahogany 
Case 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


a R. & J. BECK, Ltd., 
68 CORNHILL, 
LON DON. 


SPECTACLES 
ELECTRIC LIGHT, INCANDESCENT GAS, 


And other Powerful Iluminants. 


NEGRETTI & ZAMBRA’S 
THERMOSCOPIC LENSES 


Protect the Eyes from Glare, and 
RENDER THE LIGHT SOFT AND COOL. 
-N. and Z.'s SPORTING SPECTACLES, close-fitting and having extra 
lenses, are the best for Billiards, Riding, &c. 
‘llustrated. Price Lists Free by Post to all parts of the World. 
MororisTs’ AND OTHER Eve Protrecrors AND Face SCREENS. 


NEGRETT! ann ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


BRANCHES : 46 CORNHILL; 122 REGENT STREET. 
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ROYAL iINSTITUTION OF 


GREAT BRITAIN. | 
~~ ALBEMARLE STREET, PICCADILLY, 


Tuesday next, 24, at Five o'clock, Sir William Ab 
D.C.L., D.Sc. thres Lectures on “ Recent Advances 
Photographic Half-a-Guinea the Course. 

Thu 26, at Five o'clock, Prof. L. C. Miall, F.R.S., 


Professor of Bislocs, Yorkshire College, Leeds, First of three Lectures on 
“Insect Contrivances.” Half-a-Guinea. 

Saturday, February ia at Three o'clock, the Right Hen. Lord Rayleigh, 
0.M., M.A., D.C.L., LL.D., F.R.S., First of six Lectures netieeestce its 
Origin and Nature.” One Guinea. 


ROYAL SOCIETY OF LONDON. 


MACKINNON RESEARCH STUDENTSHIPS. 


Two pe amen each of i value of 150 will be awarded this year. 
‘One of them will for resea in the group of the Physical 
Sciences, including Astronomy, Chemistry, Geology, Mineralogy and 
Physics. The other will be awarded for research in the group of the 
Biological Sciences, re Anatomy, Botany, Palzontology, Pathology, 
and Zoology 


are ded for one year, but are renewable for a 
‘second year. Under exceptional circumstances they may be renewed for 
athird year. The Studentships are restricted to British -ubjects. 

Applications must received not later than June 1. Further 
particulars and forms of application can be obtained from 39 Assistant 
Secretary of the Royal Society, Burlington House, London, W 


BIRKBECK INSTITUTION, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 


DAY AND EVENING CLASSES. 


Systematic Courses of Instruction (Lectures ‘and Laboratory) are previded 
in the following Sciences :— 

Chemistry .. J. E. Mackenzie, Ph.D., D.Sc. 
Physics ... on Atsert Grirritus, D. 
.. ooo ‘Sear, MLA. 

Zoo W. Unrtuank, B.A., B.Sc. 

Geology and Mineralogy... F. Harris, F.G. s. 

A ssaying. ni } Geo. Patcuin, A.R.S.M. 
m4 "Scince Courses all include practical work in wteres 

provide for the requirements of the SITY 

LONDON DEGREES. {Italian, Dutch. 
Instruction in Modern Languages—French, German, Spanish, Russian, 
EVENING CLASSES are also held in Biol » Physiology, Practical 

Geometry, Machine Construction, Steam, oretical and Applied 

——— Building Construction, Land and Quantity Surveying, and 
timating 
Courses for Conjoint Board, Dental and Pharmaceutical Examinations. 
Further information on application to the PrRincIPAL. 


FERMENTATION. 


Instruction given in the Preparation, Study, and Application of Pure 
Yeast Cultures [HANSEN’s Method], and in the Examination of Fermented 
Liquids for Moulds and Bacteria. 
emical and Microscopical Analyses made, and Technical Advice given. 
For Terms of Instruction, &c., apply to ‘“*‘ ANALYsT,” c/o NATURE. 


CIRENCESTER GRAMMAR SCHOOL. 
HEAD MASTERSHIP, 


The Governors invite applications for the appointment of Head Master of 
“ The Cirencester Grammar School (Powell's Foundation) and County 
Technical School.’ 

Fixed yearly Stipend, £120, with capitation payments and an allowance 
of £50 for residence in addition, averaging a total for the past two years of 
about £430. The Head Master must be a Member of the Church of 
England, and have the Degree of Bachelor of Science, and must be 

ualified to be registered on Column B. of the holidase Beciaes of 
Teachers. Duties to commence after next Easter holid 
will be given to Candidates between the —- of 25 and 3 

Further information may be obtained of, and Sopcclnn ar to be sent 
to, the Clerk to the Governors of Powell's Schools, 


THE MOUNT VERNON HOSPITAL 


irencester. 


OF THE CHEST. 


CENTRAL DEPARTMENT AND OFFICES, 
7 FITZROY SQUARE, W. 


Large, well-fitted Room to Let at 7 Fitzroy Square, 60 feet by 24 feet, 
fitted with Platform 15x8. Electric Light. Preparation Room in con- 
mection. Accommodation for Library, &c. Suitable for Medical, Literary 
and other Societies 

Terms on application to 


WILLIAM J. MORTON, Secretary. 


NATURAL SCIENCE SCHOLARSHIP. 
KEBLE COLLEGE, OXFORD. 


ASCHOLARSHIP of the annual value of £60, together with Laboratory 
Fees, not exceeding £20 per annum, will be awarded at this College in 


March, 1903. 
e E ion Tuesday, March 10. 
Subjects: Chemistry or Biology, with Mechanics and Physics 
for all and E y Chemistry for those who offer Biology. 
on fat particulars apply to Dr. Hatcuerr Jackson, Keble College, 
xford. 


THE YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF AGRICULTURE. 


Applications are invited for the position of Assistant Lecturer and 
Demonstrator in Agriculture. He will be required to assist in Field 
Experiments and in College and County Lecturing. Salary, £150 a year. 
Applications will be received up to March 7, an ‘should addressed to 
the rr of the College, from whom further particulars may be 
obtain 


THE SCHOOL OF SCIENCE, 


KIDDERMINSTER. 


Applications are invited for the Reiter of SECOND MASTER. 
Commencing Salary, £100. Chief Subject, Chemistry; a knowledge of 
Wool Dyeing desirable. 

Details of the p »st and forms of application, to be returned not later than 
February 28, may be obtained from ate 


FOR CONSUMPTION AND . 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 


For particulars R. C. 
9 Heathcote Street, Gray's Inn Road, W.C. 


SCHOLASTIC.—Science Master required 
in September for an Endowed School. Subjects, Chemistry and 
Physics up to University Scholarship Standard. The Salary attached 
to this Vacancy is £175 per annum, in additi to an 
Boarding House, Rent and Rates free. There will be acertain number 
of Boys in the a ne to start with. For more detailed particulars of 
this Vacancy, apply to Messrs. Gappiras, THRING & Co., 36 Sackville 
Street, London, 


SCHOLASTIC —Easter (1903) Vacancies.— 


Science and other Masters seeking Appointments in Public and High- ~ 


class Private Schools should apply, at once, giving full details as to 

ualifications, &c., to GriFFiTHs, SMiTH, Powe. & Smitn, Tutorial 
Agents (Kstab. 1833), 34 Bedford Street, Strand, London. Early Notice 
of Vacancies will be sent to Candidates, 


A Young Man (19), Matric. Univ. Lond. 
1st. Div., Pre. Sci. (Physics and Chemistry), requires Situation in a 
chemical or biological laboratory, with time for Study. Every investi- 
go invited. _ Reply with remuneration offered, H. A., 60 

mark Hill, S.E. 


FOR IMMEDIATE SALE. 


THE JERSEY BIOLOGICAL LABORATORY. 


Price 
Further particulars from Hornell Biological Laboratory, Jersey. 


MARINE ALG SENT OUT IN SALT- 
WATER fresh from the Sea.—Address, P. Furtey, Y Crynfryn, 
Aberystwyth. Also Mosses, Hepatics and Lichens. In g»od condition. 


FOR SALE.—Complete Set of ‘‘NATURE,”’ 
Volo to Ixvi., bound in Publishers’ Cases. ;What offers? Reply“ C.,” 


APPARATUS FOR SALE, CHEAP.— 


Appareil d’Arsonval by Gaiffe, Paris, for the auty of High Frequency 
Currents; Fine Mechanical Stage Microscope by Watson; 2 Fine 
Mountain Aneroids, Aluminium, 5000 feet ; Plattner’s Complete Blow- 

b for the Qualitative and Quantitative Analysis of 
+ aor 2 Thermo-Electric Melloni Piles; x Tate’s Air Pump; 
Induction Coils ; 36-Cell Gaiffe’s ~~; Battery with Double Col. 
lector, Galvanometer, &c.; Set 4 Fine Tuning Forks; Limelight 
Lafttern Microscope or Electric ; Lantern Microscope Front, Dubosc ; 
Lantern Microscope Front, Browning. 


Particulars and prices will be sent on receipt of specific inquiries. 
W. HUME, 1 Lothian Street, Edinburgh. 
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ACEN Cabloid’- 


PHOTOGRAPHIC PURPOSES, are the 


STANDARDS OF PURITY, RELIABILITY Chemicals 5 
AND GENERAL EXCELLENCE. eee 
To be had through the bay > tg Channels, or Wholesale | " NO WEIGHING : NO MEASURING | . 
E. MERCK, 16 St., LONDON, E.C. NO WASTE NO TROUBLE 
° 
Head Office and Works: DARMSTADT, GERMANY. = PORTABLE AND 
INDISPENSABLE 
BRITISH BOTANICAL ASSOCIATION, LTD. FOR TOURISTS. 
Formerly : Scientific Dept. THE LABORATORY, = 
Messrs, J. Backhouse & Son, Ltd. HOLGATE, YORK. ' ' ALWAYS READY. 
BOTANICAL MATERIAL ALWAYS . 
of all kinds for teaching purposes, fresh or in alcohol WEEKLY BOXES ALWAYS RELIABLE. 
of PLANT-OBJECTS for NATURE STUDY. . High-class Micro- and be 


Lantern Slides ; Museum Specimens; Apparatus. Revised Catalogues in 
course of preparati mm. 
Address orders and communications to the DIRECTOR. 


TYPE-WRITING UNDERTAKEN BY Burroughs Wellcome and @o., 


HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN.- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher Snow Bill Buildings, conpon, €¢. 
Local, thorough acquaintance with Modern Languages). Research, | 

Revision, Translation. Scale of charges on application. The Cam: | + 

bridge Type-writing Agency, 1o Duke Street, Adelphi, W.C. | 


ne PAMPHLET DESCRIPTIVE of the ‘“ECHELON” GRATING 
2 POST FREE ON APPLICATION. 


THE 
| MICHELSON ECHELON 
DIFFRACTION GRATING 


, | The most convenient and powerful instrument yet devised 
for the minute Analysis of Bright Line Spectra; and in 
particular for the observation of the Zeeman effect. 


The accompanying Siemnelian shows a small Echelon and Mount. 
Such an instrument shows the Zeeman effect with electromagnets 
of quite moderate power. 


ADAM™M HILGER, 
75, CAMDEN ROAD, LONDON, N.W. 


AN INVALUABLE AID TO ALL 
‘ SCIENCE WORKERS. 

CAN BE USED WITH ANY PLATE CAMERA OR KODAK. 
COMPLETE OUTFITS from 25s. 
Special Outfits for | meres classes of work as supplied é 


to the principal Government Departments, Colleges, 2 
and Institutions. 


CAN ALSO BE WORKED UPON PAPER. 


OB Write for booklets, post {ree to readers of NATURE, or call and see the results amateurs have produced by our process. 


SANGER SHEPHERD Factory and. Ofices, 5, 6, and 7 Gray's Inn 
gy Passage, Red Lion St., Holborn, London, W.C. 


Matiufacturers Apfar a’us, Cameras and S‘ands, Sectors, Instruments for the Measurement of Light 
and Colour, Speed Determination, &c 
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GOERZ- 
ANSCHUTZ 
FOLDING 
CAMERA 


|S THE MOST EFFICIENT 
OF ALL PORTABLE 


HAND CAMERAS. 


For Plates, Flat Films or Day- 
light Loading Films, Dark Slides, 
Changing Boxes, or Roll Holders. 


FITTED WITH 


FOCAL PLANE SHUTTER, 


Giving exposures from vith to yayoth 
second ; and th 


GOERZ DOUBLE 
ANASTIGMAT, 


THE FINEST OF MODERN LENSES. 


Obtainable of all Photographic 
Dealers. 


Particulars free on application (if 


Taken in 1/1000th second. “* Nature” be mentioned) to 


G. P GOERZ, Nos. 1 to 6, Holborn Circus, London, E.C. 


From MR. | MURRAY'S | LIST. 


IN THE ANDAMANS AND 
NICOBARS. 


The Narrative of a Cruise in the Schooner a, 
Notices of the Islands, their Fauna, Ethnology, &c. 


By C. BODEN KLOSS. 
With Maps and numerous Illustrations from Photographs taken on the 
spot. Medium 8vo. ars. net. Just out. 


VOLCANIC STUDIES IN 
MANY LANDS. 


Being Reproductions 0 Photographs by the Author of above 
One Hundred Actual Objects, with Explanatory Notices. 
By TEMPEST ANDERSON, M.D., B.Sc. Lond., F.G.S,, F.R.G.S.,A.C.. 


Fellow of University College, halite. Hon. Secretary, Yorkshire Philo. 
sophical Society. With numerous Illustrations. “Crown 4to. ee net. 
ust out. 


with 


A CHEAP ECL EDITION. 


THE NEW FOREST. 


ITS TRADITIONS, INHABITANTS, AND CUSTOMS. 
By ROSE DE CRESPIGNY and HORACE HUTCHINSON. 
With a Photogravure Frontispiece and other Illustrations, and a Map. 
Crown 8vo, 2s. 6d. net. [Just out. 


A New Work in the Progressive Science Series. 


EXPERIMENTS ON 
ANIMALS. 


By STEPH EN PAGET, F.R.C.S. 
Short Demy 8vo, 6s. 
A List of the Volumes in this Series wilt be sent post free on application. 


JOHN MURRAY, Albemarle Street, 


APPROVAL PACKETS of Photos and Stereos 
are sent on application by Post for selection to any part of the 
World. No deposit d from responsible applicants. Please 

state requirements. 
PHOTOS. 
Paris Salon Pictures. 
Undraped Pic- 


it, Flowers. 
Clouds, Waves, Rustic 
Scenes. 


Co..ections from noted Galleries. 


Prices from 3d. each to 15s. 
(13 Photos as 12). 


STEREO SLIDES (Biwocuar). 
Boer War Scenes, Ani- 
mals, Humorous, Statu- 
ary: Views (British, 
oreign, Indian, Town 
and Country),  . Procession and Indian 
and Naval Review Scenes. Prices, 8d. each. 
Order ‘‘ The Triumph” Aluminium Stereoscope to be sent on 
approval, 4s. 6d. post free. This Stereoscope, with a number of 
Slides, forms a novel and elegant Present. 


WCBANZ 


116 LEIGHTON TERRACE, “BEDFORD HILL, BALHAM 
JUNCTION, LONDON, (cote ADpREss. 


Mlustrated Catalogue, fost free. 
Illustrated Catalogue, with a specimen Stereo Slide, 9d., post free. 
Foreign Stamps up to One Shilling will be accepted from 
residents abroad. 


‘“WEATHERCOCK,” by 
Le Qugsne. Unmounted, 
size 7in. by 1oin. at 2s. 


THE HIGHEST VACUUM 
READILY OBTAINED. 


ASK FOR ° 
LIST No. F. 


PRICES FROM £4 § 0 


APPLY FOR FULL PARTICULARS OF THE 


*GERYK” VACUUM PUMPS 10 
Pulsometer Engineering | 


Nine Elms Ironworks. Readi 


; 
\ 
ie 
= 
pty 4 
Gee 
° 
= 


Map. 
ut. 


tion. 


_ FEBRUARY 19, 1903 | NATURE CXXXVii 
MUIRHEAD 
Makers of Catalogue 


Induction Coils 
and all kinds 
of X-Ray 
Apparatus. 


Telegrams : 
“Secohm, London.” 


12 CARTERET STREET, 


WESTMINSTER, 


forwarded on 


Application. 


Telephone 


QUEEN. GATE, 
S.w. 


779 West minster. 


CARBON RHEOSTATS 


IN SIX PATTERNS FOR CURRENTS FROM 
1°5 to 60 amps. 


Providing a continuous adjustment over a con- 
siderable range, by the turning of a hand-wheel. 


INVALUABLE FOR CALIBRATING & TESTING WORK. 


As supplied to B.O.T. Standards Laboratory, National 
Physical Laboratory, and the principal Meter 
Testing Stations. 


ROBT. W. PAUL, 


68 HIGH HOLBORN, LONDON, W.C., 


AND AT 


Newton Avenue Works, New Southgate, N. 


AWARDED 9 MEDALS AT THE PARIS EXHIBITION 1900. 


JAS. J. HICKS, 


8, 9 & 10 HATTON GARDEN, LONDON? 
SCIENTIFIC INSTRUMENT MAKER 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


WHOLESALE MANUFACTURER 
Meteorological and Scientific Instruments 


OF EVERY DESCRIPTION, INCLUDING 


7 STANDARD MERCURIAL BAROMETERS, 
STANDARD ANEROID BAROMETERS, 

7 STANDARD THERMOMETERS of every KIND, 
7 PUMPS BOTH FOR VACUUM & PRESSURE, 


Air Meters, Anemometers, Boiling Point 
Burettes, CATHETOMETERS, Clinometers, Drawing 
4 instruments, Eudiometers, Gas, Steam and Water 
Gauges, MICROSCOPES, Piane 

FINDERS, SEXTANTS, Spectrosc oe 

meters, Sunshine Recorders, THEODOLI ES wi Wind 

Vanes, &c., &c., &c. 


4 
Catalogues Post Free. (State which required.) 
ANY KIND OF SCIENTIFIC INSTRUMENT 
MADE TO ORDER. 
Prompt Attention to all Orders and Inquiries. 


Exceptional Terms to Colleges, Institutions, &c. 
Quotations submitted for sabemtary Outfits or Single 


q THERMOMETERS FOR STUDENT WORK A SPECIALITY. 
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TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0, 
The Moto-Phote Camera for taking the Pictures. 
Illustrated Lists, 2d. 
See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, E: great 
success. New Oxyhydrogen Microscope. Science Lanterns for Cisse De- 
monstration. Magnificent Results. Docwra Triple. Prize Medals, Highest 
Award. , Supplied to the Royal Polytechnic Institution, Dr. H. GRaTTAN 
Guinness, &c. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 


WORLD TRAVEL 


Lenses, 18s. 6¢, Marvellous value. Science Lecture Sets. Novelties. | 
Ch 


The Lafhtern Kal 


Lantern Outfits in the World. 
——. Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, Small Illustrated Catalogue, roo pages, free, 5d. List o 
60,000 Stites and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. C. HUGHES, SPEcIALisT, 

Brewster House. 82 Mortimer Road, Kingsland, N. 


Organised by HENRY S. LUNN, M.D., B.Ch., 
w. Snare LUNN and CONNOP F. S. PEROWNE. 


SPRING CRUISE 


On the S.Y. ARGONAUT, tonnage 3273, h.p. 4000. 
First-class cuisine. Electric light. 


February 27th to April 8th, to the Eastern Mediterranean, 
Palestine and Egypt.—A Thirty-Nine Days’ Cruise for 
28 Guineas and upwards. Return Ticket London—Mar- 
seilles included. 

£10 10s., £11 11s., £13 13s. and £14 14s, Rome Tours, 
including Dover, Calais (or Boulogne e). I ag (or Lucerne) 
Return Ticket, and 7 Days’ Accommodatio 


Full particulars from THe Secretary, Endsleigh 
| Gardens, London, N.W. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- - 
TION OF GREAT BRITAIN. 

POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVANOMETERS. 
POTENTIOMETERS. 

SPECTROMETERS. 

INDUCTION COILS A SPECIALITY. 

Sole Makers of Wagg’s ame Table for X-Ray 


STUDENTS’ 
SPHEROMETERS. 


66 - CHARING. CROSS ROAD, LONDON, W.C. 


MACMILLAN & CO.’S LIST. 


UNKNOWN MEXICO. A RECORD OF FIVE YEARS’ EXPLORATION AMONG 


THE TRIBES OF THE WESTERN SIERRA MADRE; IN THE TIERRA CALIENTE OF TEPIC AND 
JALISCO; AND AMONG THE TARASCOS OF MICHOACAN. By CARL LUMHOLTZ, M.A., Member of 


the Society of Sciences of Norway. With numerous Illustrations. 


In 2 vols. 8vo.° 50s. net. 


; EVERSLEY SERIES. NEW VOLUMES. 
LIFE AND LETTERS OF THOMAS HENRY HUXLEY. 


By his son LEONARD HUXLEY. 


Master at Eton College. Globe 8vo. 2s. 6d. 


THEORETICAL GEOMETRY FOR BEGINNERS. 


Mathematical Master at Eton. Globe 8vo. 1s. 6d. 


With Portraits. 


PRACTICAL EXERCISES IN GEOMETRY. 


In 3 vols. Globe 8vo, 12s. net. 


By W. D. Eccar, M.A., Assistant 


By C. H. Attcock, Senior 


SECOND EDITION REVISED AND ENLARGED. 


A SHORT INTRODUCTION TO GRAPHICAL ALGEBRA. By H. S. Hatt, M.A. 


Globe 8vo. ts. 


PRACTICAL EXERCISES IN LIGHT. 
BEING A LABORATORY COURSE FOR SCHOOLS 
OF SCIENCE AND COLLEGES. By R. S. CLAY, 
B.A., D.Sc. Globe 8vo. 2s. 6a, 


A COURSE OF SIMPLE EXPERIMENTS 

- IN MAGNETISM AND ELECTRICITY. By A. E. 
MUNBY, M.A., F.C.S., late Senior Science Master in 
Felsted School. Globe 8vo. 15. 6d. 

. EDUCATIONAL NEWS.—“ A small volume, covering a 

marvellous extent of ground. A very useful appendix gives a 

list of the apparatus necessary and its preparation.” 


SECOND AND CHEAPER EDITION. 


THE NATURAL HISTORY of AQUATIC 
INSECTS. By Prof. L. C. MIALL, F.R.S. With 
by A. R. HAMMOND, F.L.S. Globe 8vo. 
35 


« MACMILLAN AND ©CO., LIMITED, LONDON. 


MINERALOGY. AN INTRODUCTION 
TO THE SCIENTIFIC STUDY OF MINERALS. By 
Professor HENRY A. MIERS, D.Sc., M.A., .F.R.S 
With two Coloured Plates and 716 Illustrations in the 
Text. 8vo. 255. net. 


ATHENA UM.—* Never before, probably, has a ‘ Miner- 
alogy” been given to the world in so attractive a form as this. 
- Its perfection Of treatment and charm of form make 
things wonderfully easy and agreeable... One remarkable 
feature in these pages is the beauty of the innumerable figures. 
A volume in praise of which it is difficult to say tov 
much. 


THE THERMODYNAMICS OF HEAT- 
ENGINES. By SIDNEY A. REEVE, Professor of 


Steam-Engineering at the Worcester Polytechnic Institute. 
* Crown 8vo. tos. 6d. net. 
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“ORIENT-PACIFIC LINE PLEASURE 


CRUISES 
By Steamships CUZCO and ORIENT, 
From LONDON 
for MOROCCO, BALEARIC ISLES, SOUTH’ OF FRANCE, 
SICILY, CRETE, CYPRUS. SYRIA, PALESTINE, EG ° 


ALGERIA, , &e., 
26TH FEBRUARY To 22ND APRIL. 
For SPAIN, sours OF FRANCE, GREECE, 
CON TTANTINOPLE, &c., 
14TH MARCH TO 27TH APRIL. 
Passengers overland to Vil can leave London 
respectively on the 6th and 24th March. 
Fares from 50 - 9 Guineas, according to Cabin. 
F. GREEN & CO. Head Office: Fenchurch 
Managers ANDERSON, ANDERSON & CO.j Avenue, London, E.C. 
For passage apply to the latter firm at 5 Fenchurch Avenue, E.C., or to 
the West End Branch Office, 16 Cockspur Street, S.W. 


Pheoenix Assurance Co., Ltd. 


PHCENIX FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 

PROMPT PAYMENT OF CLAIMS. 

LOSSES PAID OVER £25,000,000. 


ESTABLISHED 1861, 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London, 
lo | DEPOSIT ACCOUNTS lo | 
3 0° repayable on demand. 3 
The BIRKBECK ALMANACK, with full particulars, post free. 
C. A. RAVENSCROFT, Managing Director. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Ragen, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, ° 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The Ts animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium 3 "Hormiphora (preserved); Leptoplana ; Lineus, Amphiporus ; 
Nereis, Aphrodite, Arenicola, Lanice, Terebella ; Lepas, Baianus, 
Gammarus, Ligia Mysis, Nebalia, Carcinuis; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Holothuria, Asterias, Echinus ; 
Ascidia, Salpa (preserved), Scyllium, Raia, &e., &c. 

For prices and more d detailed lists apply to 
Biological Laboratory, Plymouth. 


THE DIRECTOR. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
pe Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets 
~ A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved by First-class Workmen 
All Books and Publications on “Natural History supplied. 
36 STRAND, LONDON, W.C. 
(Five Beaks from Charing Cross.) 


COLLECTIONS OF 


MINERALS, ROCKS or FOSSILS 
to illustrate the leading Text-books on 
PHYSIOGRAPHY and MINERALOGY. 
Specimens in Box, 12/6 ; 100 do., 21/-; 200 do., 42/< 
A aan Stock of Minerals, Rocks, Fossils and Microscopic Objects 


Ge GRATIS. 
&c., always in ty 
THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collecti: f above for Prospectors, Mining E: 

Technical Schools, and for Private = 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 

ROCK SECTIONS :— 


Boxes, &c., 


ALL LISTS FREE OF 


JAMES R. GREGORY & CoO., 
MINERALOGISTS, &c., 
To Science & Art Department, British, & Colonial Museums, &c. 
Office and Stores 


_| 1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Sa’ Warfare, Idols, Sacred M Peruvian P, ’ 
Netsukis China, China, Lacquers, Mate, 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. * 


SUBSCRIPTIONS TO “NATURE.” 
4s. @. 


d. 

To ALL PLACES ABROAD :— 


a. 

“Three Lines in Column. ........ o 2 6 
One Sixteesth Page 10 
One Eighth Page, or Quarter Column . .018 6 
Quarter Page, or Halfa Column, . . . .1 15 0 
Halfa Page, oraColumn .......3 5 0 
Whole Paget). 6 0 

* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.c. 
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ATWOOD MACHINE) 
OUR ORIGINAL -PATTERN GREATLY. IMPROVED. 


New Release (Patent), Dropping Platform’ done — with, Aluminium Wheel, Agate Bearings, Extra Weights. This 
e is now a practical Instrument, and with each a Certificate is given, together with a’ Pamphlet of Experiments, 


PRICE COMPLETE £4 15s. NET. 
PHILIP HARRIS & CO., Lim.. BIRMINGHAM and DUBLIN. 


GAS ENGINES. 
RECENTLY GREAT REDUCTION 


IN GAS 
REMODELLED. CONSUMED. 


Represents J type in Oil or 
Gas, giving about 
14 effective horse power.) 


Crossiey’s Portable Oil Engine 
received the FIRST PRIZE 
at the Royal ol 
Show, Cardiff, June, 1901. 


Immediate delivery for Stock 
Sizes of Engines. 


ENGINES DELIVERED,—Up to 


the end of 1902, 46,150 engines 
have been delivered, re 


é 648,421 B.H.P. 
CROSSLEFT OPENSHAW, MANCHESTER. 
MICROSCOPIC OBJECTS. NEW ITEMS in 
NEW AND INTERESTING. “ WATSON’S RECENTLY ISSUED. 
s. d. 
Malarial Parasite in Capillaries of Brain .. 40 CATALOGUE OF MICROSCOPES. 
an entirely new. “and brilliant object (x6TH-Epiti0n, 152 PAGES.) 
jn Root of Lily. Veryfine and¢ | NEW HOLOSCOPIC SUB-STAGE CONDENSERS. 
Group of Polycystina opaque. Beautiful Slide for Exhibition 6 | THE MACRO. ILL®- for illuminating large ‘objects’ wes 
Diatomaceous Soundings S.W. of Australia from Cruise of = M. 4 photographing with Planar, Holostigmat or other low-power 
Leaf Of Rotundifolie” with ‘captured Insects Completely mounted, £1 40s: 
Submaxillary Glands from Honey Bee. Quite new ee 20 THE MALES-WATSON TWO-SPEED FINE ADJUST- 
ral 20 ENT. Ingenious, gives great range of speed. Very efficient. 
Anatomy of Honey Bee complete on one Slide 6 0 wEw MICROSCOPES for Students, Metallurgy, Travellers. 
EXHIBITION SLIDES, a fine assortment of arranged ewes groups, and Museums. 
very beautiful objects for Spot Lens, from 6s. 6d. to 1 5S. - MICRO. LAMPS for Electricity and Gas. 
Are a Subscriber to WATSON & SONS’ CIRCULATING verything of the most up-to-date 
MICROSCOPIC OBJECTS? 240 Slides for 21s. 
Complete Catalogue of Microscopic Objects on application Deft. 3. The above Catalogue sent post free on application Deft. 2. 


W. WATSON & SONS, Opticians to H.M. Government, 313 High Holborn, London, W.C. 
ESTABLISHED 1837. 16 FORREST ROAD, EDINBURGH. and 78 SWANSTON ST.. MELBOURNE, AUSTRALIA. 


POPULAR 
« « « HAND: CAMERA. 


Twelve }-plates i in sheaths, instantaneous cha rack focussing, ever-set shutter with speed regulator, mahogany body 
cevered good leather, and fitted with a STIGMA TIC LENS, working at / 7°5. 


Send for fully Illustrated List of Lenses and Cameras. . 
J. H. DALLMEYER, Ltd., 25 Newman St., LONDON, W. 


' Printed ICMHARD CLAY axp Sons, LimiTED, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MacmaLan 
| at St. Martin ’s Street, London, W.C., and Tue Company, 66 Fitth Avenue, New February 19, 1903 
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GENERAL LIBRARY, 
UNIV. OF MICH. 


MAR 12 1903 


A WEEKLY ILLUSTRATED > JOURNAL OF SCIENCE. 


* Jo the solid ground 
Of Nature trasts tre mind which builds for aye.” —\VORDSWORTH. 


No. 1739, VOL. 67] THURSDAY, FEBRUARY 26, 1903. PRICE SIXPENCE 


Registered as a Newspaper at the Geheral Post Office.) 


All Rights are Reserved. 


NEWTON & CO., 


SCIENTIFIC INSTRUMENT 
MAKERS 
TO HIS MAJESTY THE 
KING 
AND THE GOVERNMENT. 


PHILOSOPHICAL INSTRU- 
MENT MAKERs BY SPECIAL 
APPOINTMENT TO THE 
Rovyat INSTITUTION’ OF 
Great Britain... 


Makers of every descrip- 
tion of OPTICAL and 
PHYSICAL APPARA- 
TUS of the highest class, 
for Colleges, Institutions, 
&e. 

CATALOGUE OF 

MACHINES, POST 

FREE. 
WIMSHURST ELECTRICAL MACHINES, 


Student’s pattern, 12 in., 65s. Best Quality, 15 in., £5; 18 in., £6 1os- 
Multiple-Plate Machines, £20 to £150. As made for the Science and 
Art Department, and the Universities of + Cambridge, London 
Sydney, N.S.W., McGill, Montreal, &c., 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


THE HIGH GLASS LENS. 


Steinheil 


FULL CATALOGUES FREE 


FROM ‘THE MANUFAC ‘TURERS. 


& J. BECK, LTD., 


68 CORNHILL, LONDON, B.C. 


MUNBY’S RATIOMETER. 


(REGISTERED). 
A NEW MARK-REDUCER 
FOR SCHOOLS AND EXAMINERS. 


CAN BE USED FOR REDUCING “ SET” MARKS 
TO “FORM” MARKS. 


PRICE £1 NET. 


DESCRIPTIVE CIRCULAR ON APPLICATION. 
SOLE MAKERS: 


JOHN J. GRIFFIN's. SONS, 


MANUFACTURERS OF SCIENTIFIC APPARATUS, 
20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, 
LONDON, W.C. 


NEGRETTI & ZAMBRA'S 
LONG RANGE 
BAROMETERS. 


The Glycerine Barometer has a tube containi 
both Mercury and Glycerine. The li a 
ge 4 of the latter and the difference in the bore f. 

tube in which it rises and falls increases th 
scale to about 8 inches for each inch of the ordinar 
mercurial column. 

By means of this interesting instrument the smallest. 
variations in the pressure are quite 
noticeable, differences of 100th of an inch being easily 
read without the aid of any vernier or magnifier. 


NINC TO 


Further Particulars and Prices of this. and other 
long ters ‘sent on application to the | 
Manufacturers— 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 


BRANCHES; 45 AND 122 REGENT 
STR , Lonpon. 
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SOUTH-WESTERN POLYTECHNIC, 


MANRESA ROAD, CHELSEA. 


EASTER HOLIDAY COURSE. 


GEOLOGY FOR}B.Sc., &c. 


An EXCURSION (about five days) to the ISLE OF 


WIGHT will be arranged for the study of the Geology of the 
Island. 


Also other Practical Courses and Demonstrations. 


For particulars apply to HEAD OF NATURAL SCIENCE 
DEPARTMENT. 


BRITISH MUSEUM. 
The Reading Rooms will be closed from Monday, March 2, to Thursday, 


March s, inclusive. 
British Museum, E. MAUNDE THOMPSON, 
: Director and Principal Librarian. 


February 23, 1903. 


WELSH INTERMEDIATE EDUCATION ACT, 1889. 
CENTRAL WELSH BOARD. 
APPOINTMENT OF EXAMINERS. 

The Executive Committee of the Board will shortly proceed to make the 

following appointments, viz. : 
"t) n EXAMINER in MECHANICS and PHYSICS; 
(2) TWO ORAL EXAMINERS in FRENCH; 
(3) An ASSISTANT EXAMINER in MATHEMATICS. 
Particulars relating to the appointments may be obtained from the 
undersigned. 
It wiil prevent y delay if appli 
will kindly state the department respecting which they desire to receive 


information. 
Central Welsh Board, Cardiff, OWEN OWEN, 
Chief Inspector. 


February 20, 1903. 
UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 


FACULTY OF MEDICINE. 
The SUMMER SESSION begins on TUESDAY, APRIL a1. 
The work is arranged so that a Student may advantageously begin his 
Medical Curriculum then. 

Full information may be obtained from either of the undersigned. 

J. R. BRADFORD, M.D., D.Sc., F.R.S., 

Dean of the Faculty. 
T. GREGORY FOSTER, Ph.D., Secretary. 


Prelim. Sci., Inter. and Final B.Sc. 


AND ALL SCIENCE AND MEDICAL EXAMS. 


PRACTICAL AND THEORETICAL TUITION in 
BOTANY, CHEMISTRY, PHARMACOLOGY & THERAPEUTICS. 


Especial Course of Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM. 


Freperick Davis, 49 arid 51 Imperial Buildings, Ludgate Circus, E.C. 


FERMENTATION. 


Instruction given in the Preparation, Study, and Application of Pure 
Yeast Cultures [HANsEN’s Method], and in the Examination of Fermented 
Liquids for Moulds and Bacteria. 

emical and Microscopical Analyses made, and Technical Advice given. 
For Terms of Instruction, &c., apply to ‘‘ ANALYST,” c/o NATURE. 


king further particulars 


THE SCHOOL OF SCIENCE, 


KIDDERMINSTER. 


Applications are invited for the position of SECOND MASTER. 
Commencing Salary, £100. Chief Subject, Chemistry; a knowledce of 
Wool Dyeing desirable. 

Details of the post and forms of ees, to be returned not later than 
Febuary 28, may be obtained from the SECRETARY. 


THE YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF AGRICULTURE. 
Applications are invited for the position of Assistant Lecturer and 
Demonstrator in Agriculture. He wili be required to assist in Field 
Experiments and in College and County Lecturing. Salary, £150 a year. 
Applications will be received up to March 7, and should be addressed to 


the Recistrar of the College, from whom further particulars may be 
obtained. 


PRACTICAL AND THEORETICAL TUITION 


In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 
R. C. T. Evans, B.Sc.(London), 
Director of the 
Heatucorte Science LABORATORIES, 
9 Heathcote Street, Gray’s Inn Road, W.C. 


SCHOLASTIC.—Science Master required 
in September for an Endowed School. Subjects, Chemistry and 
Physics up to University Scholarship Standard. The Salary attached 
to this Vacancy is £175 per annum, in addition to an excellent 
Boarding House, Rent and Rates free. There will be acertain number 
of Boys in the Howse to start with. For more detailed particulars of 
this Vacancy, apply to Messrs. Gaspitas, TurinG & Co., 36 Sackville 
Street, London, 


BEDFORD GRAMMAR SCHOOL. 


EIGHT EXHIBITIONS, EIGHTEEN HEAD MASTER'S 
NOMINATIONS to be competed for March 17. Apply Secrerary. 


A Home ina Semi-Tropical Climate is 
offered by a married gentleman to one who would act as companion or 
= in helping advertiser to develop his fruit growing and stock 

usiness, Theclimate is perfect, and the country an exceptional one 
for a naturalist.—‘‘ D.S.," WiLLINGs, 162 Piccadilly, W. 


MARINE ALG SENT OUT IN SALT- 
WATER fresh in Season. — Address, P. Furtey, Y Crynfryn, 
Aberystwyth. Also Mosses, Hepaticsand Lichens. In good condition. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


A Young Man (19), Matric. Univ. Lond. 
ast. Div., Pre. Sci. (Physics and Chemistry), requires Situation in a 
chemical or biological laboratory, with time for Study. Every investi- 
gation invited. Reply with remuneratien offered, H. A 
Denmark Hill, S.E. 


NEW NATURAL HISTORY LANTERN SLIDES. 
“THE EARLY LIFE OF THE YOUNG CUCKOO.” 
Five Marveilous Lantern Slides from Negatives taken direct from 
Nature, with descriptive Booklet. 7s. 6d, post free. 

“IN BIRDLAND.” 
240 Slides of Birds, — Eggs and Young, from Mr. Ouiver G. 


IKE’s Negatives. 
LISTS POST FREE. 


Sole Publishers, SANDERS & CROWHURST, 
71 SHAFTESBURY AVENUE, LONDON, W. 


THE MOUNT VERNON HOSPITAL 


FOR CONSUMPTION AND DISEASES 


OF THE CHEST. 
CENTRAL DEPARTMENT AND OFFICES, 
7 FITZROY SQUARE, W. 


Large, well-fitted Room to Let at 7 Fitzroy Square, 60 feet by 24 feet, 
fitted with Platform 15x8. Electric Light. Preparation Room in con- 
nection. Accommodation for Library, &c. Suitable for Medical, Literary 
and other Societies. 

Terms on application to 

WILIJAM J. MORTON, S 


DRAWING, MATHEMATICAL, AND 
ANTHROPOLOGICAL INSTRUMENTS. 


ASTON & MANDER, 
61 OLD COMPTON STREET, SOHO, LONDON, W., 
are the ACTUAL MANUFACTURERS, 
Contractors to Harrow, Winchester, Bradfield, Royal Indian 


Engjneering, and Royal Military Colleges ; as well as most others 
; through wholesale agents. 


De Special Terms to Professors, Colleges, Institutions, etc. 
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KAMMATOGRAPH. 


A FILMLESS 
CINEMATOGRAPH. 


500-6oo Pictures on one 
Glass Plate. 


The apparatus serves 
both to take and show 
these pictures life-size 


ice 


y compact, and both as regards pri 
y photographer who wishes to secure 
d ging scenes and 
moving objects.” 


“ The camera is ver 


and adaptability is within the reach of an 


pictures of rapidly chan 


Narure says: 


SPECIALITIES MANUFACTURED BY US :— 
OXYGEN AND ACETYLENE GENERATORS, PROJECTING 
LANTERNS, ARC LAMPS, RESISTANCES, AND OTHER 
SCIENTIFIC APPARATUS. 
De Catalogue post free to readers of NATURE. 
L. KAMM & CO., Engineers 
27 POWELL STREET, LONDON, E.c. 


BROWNING’S 


ASTRONOMICAL TELESCOPES 


= UNIVERSITY” TELESCOPE, with 3in. O.G., 
3 eyepieces, star finder, vertical steadying rod, and 
fixing on claw stand .. incase £1010 O 

Do. do. with 34in. O0.G. » £1515 O 

“COLLEGE” TELESCOPE, with 3in. 0.G., 3 eye- 
pieces, on claw stand ... .. incase £6 10 O 

4in. Brass Body ALT-AZIMUTH uty in 
case ... £30 0 0 


EQUATORIAL ‘TELESCOPE, ; in. O. G., best Equa- 
torial mounting, on strong stand .. £26 


PRICE LISTS POST 1 FREE. 


JOHN BROWNING, 


78 (late 63) STRAND, LONDON. 


Opticians. 


“THE DISCOVERY.” 


This is the latest Student’s Micro- 
scope made by J. S. & &., and was 
the selected Instrument for the 
Laboratory of the ship Discovery, of 
the Antarctic Expedition. It is tted 
with J. 8. & 8. new patent fine ad- 
faa 2/3” and 1/6” Objectives, 
ris Diaphragm, one ular, in Case, 


£6 :15:0 
Prospectus free a post. 
UNIVERSITY OPTICAL 
WORKS, 

81 COURT 


THE NEW POLYMETER (as figured) 


A miniature Meteorological Observatory for Scientific 
Industrial and Hygienic purposes. 
Invaluable for forecasting the weather. 
fe See Nature, April 24, page 592. 

Descriptive pamphlet post free 


OUR CATALOGUE 
Y DESCRIP 


CHEMICAL & ANALYTICAL “APPARATUS, 


Including Balances, Drying-Ovens, Furnaces, Labor... 
tory Stands, Microscopes, Spectroscopes, Bacterio- 
Jogical Apparatus, Porcelain and Clay Ware, Jena 
Laboratory Glass Ware, and Glass Tubing, &c., &c., 
may be had gratis on application by Colleges, Schools 
and Laboratories. 
HOT AIR MOTORS. 
Easily worked by ordinary Laboratory Bunsen 
burner or paraffin lamp, and preferable to water motors. 


A. GALLENKAMP & C0., LTD., 


19 & 21 Sun St., Finspurv Sq., Lonvon, F.C. 


SANGER SHEPHERD PROCESS. 


AN 


INVALUABLE AID TO ALL 
SCIENCE WORKERS. 


CAN BE USED WITH ANY PLATE CAMERA OR KODAK. 


COMPLETE OUTFITS from 25s. 


Special Outfits classes of work as supplied 
to the principal 


overnment Departments, Colleges, 
and Institutions. 


CAN ALSO BE WORKED UPON PAPER. 


De Write for booklets, post free to readers of NATURE, or call and see the results amateurs have produced by our process. 


SANGER SHEPHERD & CO., 


Factory and Offices, 5, 6, and 7 Gray’s Inn 
Passage, Red Lion St., Holborn, London, W.C. 


Manufacturers of Scientific Apparatus, Cameras and Stands, pe Sectors, Instruments for the Measurement of Light 
and Colour, Speed Determination, &c 
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THE GAMBRIDCE UNIVERSITY PRESS, 


Now Ready, royal 8vo, buckram, pp. lix—1195. Price 25s. net. 


INDEX ANIMALIUM ; Sive Index Nom- 
inum Quae Ab A.D. MDCCLVIII Generibus et Speciebus Ani- 
malium Imposita Sunt. Societatibus Eruditorum Adiuvantibus a 
CAROLO DAVIES SHEKBORN Confectus. Sectio Prima. 
A KALENDIS IANUARKIIS, MDCCLVI!II USQUE AD FINEM 
DECEMBRIS, MDCCC. 

Zoologist.—* This is one of the most important zoological publications 
in recent years, it makes a mighty concordance for the use of specialists, 
and affords a vade mecum in zoological technics. . . . We trust the author 
will complete his self-imposed task ; and although the labour is prodigious, 
and the circulation of the published results on'v limited, he has the satis- 
facti'n of knowing that the volume—and we i'u.»i volumes—must reach 
phe hands of those for whom it is designed, and long alter we and our views 
are forgotten, it is likely that the zoologists of the future will often advise 
on this subject—‘ consult Sherborn.’” 


THE SUB-MECHANICS OF THE UNI- 
VERSE (being Vol. 111. of ‘* Papers on Mechanical and Physical 
Subjects”). By OSRORNE REYNOLDS, M.A, F-.R.S., LL.D., 
Mem. Inst. C.E., Professor of Engineering in the Owens College, and 
Honorary Fellow of Queens’ College, Cambridge. Royal 8vo, 108. 6c. 
net. (Nearly ready. 


PAPERS ON MECHANICAL AND 
PHYSICAL SUBJECTS. By OSBORNE REYNOLDS, F.R.S. 
Reprinted from various Transactions and Journals. Royal 8vo. 
Vol. 1., 1869-82, 15s. net. Vol. I1., 1881-1900, with Plates, 21s. net. 


ON AN INVERSION OF IDEAS AS 
to the STRUCTURE of the Universe (the Rede Lecture, June 10, 
1902). Ky OSBORNE REYNOLDS, M.A., F.R.S., LL.D. With 
17 Llustrations. Crown 8vu, 44 pp., 15. 6d. net. 


SCIENTIFIC PAPERS. By John William 
STRUTT, BARON RAYLEIGH, D.Sc., F.K.S., Honorary Fellow 
of Trinity College, Cambri-ige, Professor of Natural Philosophy in the 
Royal Institution. Vol. LV., 1892-1901, 155. net. 


A COURSE OF MODERN ANALYSIS: 


An Introduction to the General Theory of Infinive Series and of 
Analytic Functions, with an Account of the Principal ‘l ranscendental 
Functions. By E. T. WHITTAKER, M.A., Fellow and Lecturer of 
Trinity College. Cambridge. Royal 8vo, 12s. 6d. net. 

Atheneum,— Nearly all the matter is of permanent interest, and the 
method of presentation is excellent. All new notions are introduced by 
means of telling examples; the proofs of propositions are always lucid and 
often novel. . . . ‘Lhe scope of the book is not restricted by the require- 
ments of ( ambridge examinations, and it is likely to have a considerable 
amount of influence. The general impression conveyed by the book is 
that of a distinctly ,o0d piece of work—a book to be valued for its wealth 
of well-arranged materials, for the clearness of its explanations and, above 
all, for the intellectual stimulus which it affords by giving occasional 
glimpses of theories that lie near to the frontier of existing knowledge.’ 


ELECTRIC WAVES: being an Adams 


Prize Essay in the University of Cambridge. By H. M. MACDONALD, 
M.A., F.R.S., Fellow of Clare College. Demy 8vo, 10s. 


AN ELEMENTARY COURSE OF 
INFINITESIMAL CALCULUS, for the Use of Students of 
Physics and Engineering. By HORACE LAMB, M.A., F.R.S. 
Professor of Mathematics in the Owens College, Manchester. 
Second Edition, Revised, demy 8vo, 12s. 


NOW READY, VOL. L., rans’ 15s. NET, COMPLETING 


THE FAUNA AND GEOGRAPHY OF 
THE MALDIVE AND LACCADIVE ARCHIPELAGOES. 
Being the Account of the Work carried on and of the Collections made 
by an Expedition during the years 1899 and 1900. Edited by J. 
} AF LEY GARDINER, M.A., Fellow of Gonville and Caius 

ollege. 
The Work will be complete in Fight Parts, forming Two Volumes. 
Subscription for the whole Work, £4 45. net. 


CAMBRIDGE PHYSICAL SERIES. 


A TREATISE ON THE THEORY OF 
SOLUTION, INCLUDING THE PHENOMENA OF ELEC- 
TROLYSIS. By W.C. D. WHETHAM, M.A., F.R.S., Fellow of 
Trinity College, Cambridee. Demy 8vo, tos. net. 


A List of New Books and Announcements will be Sorwarded on 
application. 


London: C. J. CLAY & SONS, Cambridge University Press Warehouse, 
Ave Maria Lane. 


REYNOLDS & BRANSON, Lito. 


LABORATORY 


OUTFITTERS. 
Sole Authorized Makers of the 


SCIENCE LANTERN 


for Vertical and Horizontal Projectior, 
of Slides and Apparatus. 


1902 UNIVERSAL MODEL (Patent). 
Packs in Case 21” x 8” X 12”. 


A new Model introduced to meet requir ts of all d rators. 

Many novel advantages. Open front stage and adjustable table for ta!) 

apparatus. Prisms silvered or plain. Selected optical parts. Suitable 
for Arc, Lime Light, Acetylene, &c. 


Price compiete, as illustrated, £9 9s. 


1901 MODEL, as formerly advertised, and with one prism, £8. 
Illustrated Catalogue of Physical and Chemical Apparatus, 350 pp. and 
1200 Lilustrations, free to Principals, Teachers, &c. 

Special Designs made to instructions in our own workshop. 


14 COMMERCIAL STREET, LEEDS. 


CROMPTON POTENTIOMETER SYSTEM. 


Reflecting 
Galvanometer 
with 
Bifilar Suspension. 


Write for Descriptive 
Pamphlet to 
CROMPTON & Co., 


LIMITED, 
ARC WORKS, 


CHELMSFORD. 
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433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils and 
other Scientific Instruments and Engineering 
Appiiances to the Government Departments. 

Special Patterns of Instruments made to order. ‘ 

Every Instrument is absolutely guaranteed and will be shown in opera- 
tion if desired. 

The illustration (0°4 in. to the ft. scale) is from a photograph of the 44-in. 
Spark Induction Coil designed and made by my firm for W. SportTiswoope, 
Esq., F.R.S. 

NEW TRIPLE-POLE MERCURY BREAK, giving a streaw-like effect 
when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model Apparatus adopted for South Africa, with Batteries, small 
Steam Motor, &c.,as supplied for the Field Hospitals, from £50. 

HIGH FREQUENCY APPARATUS of the latest models. 

ATTENDANCE AT THE ABOVE OFFICES EVERY AFTERNOON. 
| beg to state that the report of my having retired from business is not 
correct. 


PRICES per return post. 


FOR RONTGEN-RAY& FINSEN LIGHT WORK 


THE 10-INCH 


INDUCTION COILS 


MANUFACTURED BY 


MARGONI’S WIRELESS TELEGRAPH Co., 


LTD., 
ARE UNRIVALLED. 


HIGHEST EFFICIENCY, BEST WORKMANSHIP, GREATEST 
DURABILITY, LOWEST PRICE. 


In eonstant use in all parts of the World. 


Descriptive Price List Post Free on application to 
18 FINCH LANE, LONDON, E.C. 


THERMOMETERS. 


The Couple, consisting of a platinum, platinum-iridium junction, 

is enclosed in a porcelain tube. The temperature obtained is 

measured on a special form of voltmeter reading to 1600 degrees 

Centigrade. Each division on the dial is equal to 25 degrees 
Centigrade. 

PRICE OF THE INSTRUMENT complete 


with couple and leads as shown in the £1 3 17 0 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT C0., Ltd., 


CAMBRIDGE. 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS, BEAKERS, 
RETORTS, TEST TUBES, TUBING 
FOR EXPLOSION FURNACES, 
COMPOUND TUBING (D.R.P.) 
Resisting in a high degree sudden 
é changes of temperature and the 
* action of corrosive chemicals. 


ENP combustion Tabing for Elemen- 
TRADE MARK. tary Analysis. ( wy ey 
SCHOTT & GEN. Glassworks, Jena (GERMANY). 


The Jena Glasses are, in the U.K., on sale with the following firms : 
Birmingham. Manchester. 
F. E. BECKER & CO. (W.and | FREDK. JACKSON & Co., 
J. George, Ltd., Successors), 159 14 Street. 
and 160 Great Charles Street: JAMES WOOLLEY, SONS & 
PHILIP HARRIS & Co., Ltd., Co., Ltd., P.O. Box 541. 


BAIRD & TATLOCK, 14 Cro 
Dublin 
4 Street, Hatton Garden, E.C. 
F. E. BECKER & CO. (W. and | pg. BECKER & Co. (W. and 


George, Ltd., Successors), 182 
Great Brunswick Street. J. 
PHILIP HARRIS & Co., Ltd., arden, E.C. 4 


179 Great Brunswick Street. A. GALLENKAMP & Co., Ltd., 
19 and ao Sun Street, Finsbury 


JOHN J. GRIFFIN & SONS, 
Ltd., 20- Sardinia Street, 
Leeds. Lincoln's Inn Fields, W.C. 
REYNOLDS & BRANSON, Ltd., _TOWNSON & MERCER, 
treet. 


14 Commercial S: Camomile Street, E.C. 


Glasgow. 
F. E. BECKER & CO. (W. and 
. George, Ltd., Successors), 36 
enfrew Street. 


For Photography, Unsurpassed for fine definition. 


Srovowtow Sreeet Woena LEICESTER, 
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MAGMILLAN & CO.’S BOOKS FOR STUDENTS OF ZOOLOGY. 


THE CAMBRIDGE NATURA: HISTORY. 


EDITEi BY S. F. HARMER, Sc.D., 


F.R.S., AND A. E. SHIPLEY, M.A. 


To BE COMPLETED IN TEN VOLUMES. 8vO. PRICE 17S. NET EACH. 


WwoRMs, LEECHES, Sc. 
VOLUME II. 
yo. By F. W. GAMBLE, M.Sc. Nemertines. By 
Miss L. SHELDON. Threadworms, &c. By A. E. 
M.A. Rotifers. By Marcus Hartosc, M.A. 
Polychaet Worms, By W. BLAXLAND BENHAM, 
D.Sc. Earthworms and Leeches. By F. E. BEp- 
DARD, M.A., F.R.S. Gephyrea, &c. By A. E. 
Surptey, M.A. Polyzoa. By S. F. Harmer, Sc.D., 
F.R.S. 


SHELLS. 
VOLUME III. 
Moliuscs and Brachiopods. By the Rev. A. H. Cookg, 
A. E. Surpiey, M.A., and F. R. C. Regep, M.A. 
INSECTS & CENTIPEDES. 
VOLUME V. 
Peripatus. By Sepcwick, M.A., F.RS. Myria- 
pods. By F. G. a M.A. Insects. Part I. 
By Davin. Suarp, M.A., F.R.S. 


INSECTS. PART 
VOLUME VI. 


| Hymenoptera continued (Tubulifera and Aculeata), Coleop- 


tera, Strepsiptera, Lepidoptera, Diptera, Aphanip. 
tera, Thysanoptéra, Hemiptera, Anoplura. fy 
Davip SHarpP, M.A., F.R.S. 


AMPHIBIA & REPTILES. 


VOLUME VIII. 
By Hans Gapow, M.A., F.R.S. 


BIRDS. 
VOLUME IX. 
By A. H. Evans, M.A. With numerous Illustrations by G. E. ° 
LopGE. 
IM AMMALIA. 
VOLUME xX. 


By Frank Evers BrpparD, M.A. Oxon., F.R.S., Vice- 
Secretary and Prosector of the Zoological Society of 
London. 


*,* The volume dealing with FISHES and THEIR KINDRED is in the Press, and the remaining two volumes, dealing 
with PROTOZOA (including Sea Anemones, Jelly Fish, Star Fish, &c.); and SPIDERS, SCORPIONS, and CRUSTACEA. 


are in active preparation. 


ELEMENTARY 


ZOOLOGY. By Professor T. J. PARKER, D.Sc., 
F.R.S., and Professor W. NEWTON PARKER, Ph.D. 
With 156 Illustrations. Crown 8vo., ros. 6d. 

A MANUAL OF ZOOLOGY. By 
Prof. T. J. PARKER, D.Sc., F.R.S., and Prof. 
W. A. HASWELL, M.A., —” F.R.S. With 300 
Illustrations. Crown 8vo., 10s. 

A TEXT-BOOK OF ZOOLOGY. By 
Professor T. J. PARKER, D.Sc., F.R.S., and Profes. 
sor W. A. HASWELL, M.A., D.Sc., F.R.S. In Two 
Vols. With Illustrations. Medium 8vo, 36s. net. 

THE FOUNDATIONS OF ZOO- 


LOGY. By W. K. BROOKS, Ph.D., LL.D. 8vo 
10s. 6d. net. 


INTRODUCTION TO ZOOLOGY. 


By C. B. and G. C. DAVENPORT. Crown 8vo. 6s. 


EXPERIMENTAL MORPHOLOGY. 
By C. B. DAVENPORT, Ph.D. Part I. 8vo. 9s. net. 
Part II. Effect of Chemical and Physical Agents upon 


Growth. 8vo. 9s. net. 
ELEMENTARY 


LESSONS IN 
BIOLOGY. By Prof. T. J. PARKER, D.Sc., F.R.S. 
Illustrated. Third Edition, revised. 10s. 6d. 

A COURSE of INSTRUCTION in 


ZOOTOMY. Vertebrata. By Professor T. J. PARKER, 
D.Sc., F.R.S. With Illustrations. Crown 8vo. 8s. 6d. 


ELEMENTARY BIOLOGY. ByT. H. 


HUXLEY, F.R.S., andH. N. MARTIN, F.R.S.. New 
Edition. Revised and extended by G. B. Howes and 
D. H. Scorr. tos. 6d. 


THE ORIGIN AND METAMOR-.- 
PHOSES of INSECTS. By LORD AVEBURY, F.R.S. 
With Illustrations. 35. 6a. Nature Series. 

An INTRODUCTION to the OSTE- 
OLOGY OF THE MAMMALIA. By Sir WILLIAM 
H. FLOWER, F.R.S., F.R.C.S. Gicttented. Third 
Edition. Crown 8vo. 10s. 6d. 


PRACTICAL 


A TEXT-BOOK of COMPARATIVE 
ANATOMY. By Dr. ARNOLD LANG. With Preface by 
Dr. Ernst HAECKEL. Translated by H. & M. BERNARD. 
Vols. I. and II. (completing the Invertebrates). 8vo. 
17s. net. each. 


ELEMENTS of the COMPARATIVE 
ANATOMY OF VERTEBRATES. Adapted from the 
German of Professor WIEDERSHEIM, By Professor 
W. NEWTON PARKER. With additions by the 
Avthor and Translator. 270 Woodcuts. Medium 8vo. 
Second Edition. 12s. 6d. net. 


The STRUCTURE of MAN: An IN- 
DEX to his PAST HISTORY. By Professor WIED- 
ERSHEIM. Translated by H. M. BeRNARD. The 
Translation, Edited and Annotated, and a Preface written 
by Professor G. B. Howes, F.R. S. With 105 Figures 
in the Text. 8vo. 8s. net. 


A TREATISE ON COMPARATIVE 


EMBRYOLOGY. By F. M. BALFOUR, F.R.S. 2 vols. 
8vo. Vol. I. 18s. Vol. II. 21s. 


The ELEMENTS of EMBRYOLOGY. 
By Sir MICHAEL FOSTER, K.C.B., M.D., F.R.S., 
and Professor F. M. BALFOUR, F.R.S. Second 
Edition, revised. Edited by A. S—pGwick, M.A., and 
W. M.A. Illustrated. Crown 8vo. 10s. 6d. 


The NATURAL HISTORY of the 
MARKETABLE MARINE FISHES of the BRITISH 
ISLANDS. By J. T. CUNNINGHAM, M.A. With 
Preface by E. Ray LANKESTER, F.R.S.  IIlustrated. 
Medium 8vo, 7s. 6d. net. 


NATURAL HISTORY of AQUATIC 


INSECTS. By Professor L. MIALL, F.R.S. 
Illustrated. Second Edition. Globe 8vo. 35. 6d 


TEXT-BOOK of PALAZONTOLOGY. 
By Professor KARL A. von ZITIEL. Translated and 
Edited by CHartes R. EastTMAN, Ph.D. Vol. I. 
Medium 8vo. 25s. net. Vol. II. 10s. net. 


MACMILLAN AND CO., LIMITED, LONDON. 
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ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. ~ 


{yn plements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


MINERALS, ROCKS, OR FOSSILS. 


COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES. 
50 Specimens, 10/6 ; 100 do., 21/- 200 do., 42/3; 300 do., 84/- 
Adapted for Examinations in Geology and Mineralogy. 


A large stock of Minerals, Rocks, Fossils and pel Objects for 
selection. Specimens sent on approval. 


Hammers, Chisels, Blowpipe Cases, Card Models of Crystals, 
Glass-Capped Boxes, Card Trays, and all Geological and 
Microscopical Requisites. 

Cabinets, Trays, and Glass-Capped Boxes made to order. 
CaTALoGugs GRaTis. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; *Hormiphora (preserved) ;” Leptoplana; Lineus, Amphiporus ; 
Nereis, Aphrodite, Arenicola, Lanice, Terebella ; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, we nog Holothuria, Asterias, Echinus ; 
— Salpa (preserved), S cyllium, Raia, &c., &c. 

For prices more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR, 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
Be Our Catalogue (96 pp.) Post free on application. 


N.B.—For Excellence and Superiority of Cabinets and 
references are tted to distinguished 
ron: Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. “ 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


HEYNE BROTHERS, 
NATURALISTS AND BOOKSELLERS 


(from 110-111 Strand, London, W.C.), 
CHANGE THEIR ADDRESS AS FOLLOWS: 


A. HEYNE, BERLIN N. 


ELSASSERSTR. 47 & 48. 
Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &e. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK ay 


Precious Stones, Meteori' 


ALL LISTS Ot OF 


JAMES R. GREGORY &CoO.,, 
MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Steres 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


Mr. HENSON has just purchased a fine series of 


the most Beautifully Crystallised Schwartzem- 


bergites, Percylites, Caracolites, Atacamites, Brochantites, and Enargites, 

that have ever been on sale; also some Very Magnificent Specimens of Proustite, Sanguinite on 

Proustite, Argentite, Pyrargyrite, and Jamesonite, Wulfenites and Linarites from Bolivia; also 
an entire Meteorite, weighing 8}lbs., found at Caracoles. 


SAMUEL 


HENSON, 


97 REGENT STREET, LONDON, W. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


Communications to the Editor. The telegraphic address 
SUBSCRIPTIONS TO “NATURE.” 


Haif-yearly 
Quarterly 


To ALL PLaces ABROAD :— 


| 


Cheques and Money Orders payable 
OFFICE: ST. MARTIN’S 


of NATURE is “ PHuUSIS,” LONDON. 


| CHARGES FOR ADVERTISEMENTS. 
rer 


*Three Lines in Column 
Per Line after 
One Sixteenth Page . 
One Eighth Page, or Quarter Column .. 
Quarter Page, or Half a Column 
Half a Page, or a Column 
Whole Page 
* The first line being in heavy type is charged for as Two Lines. 
to MACMILLAN & CO., Limited. 


STREET, LONDON, W.C. 
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DR. HALDANE’S: APPARATUS TO Ww yN SON & M F R CER] 
FOR ESTIMAT 
CARBONIG ACID IN AIR. 
RETAIL —89 Bisnopscate Staeet WiTHin, E.C. Street, E.0. 
aos ‘PRICE, Scientific Apparatus Manufacturers and Laboratory 
mee ley : in Mahogany! Outfitters to the Home and Colonial Departments of 
Cabinet H.M. Government, Scientific Institutions, Colleges, 
complete, and the-various Industries’ the World. 
£3 2.3% 
a3 2 rs registered -pattern, with adjusting screw-in centre (as illustration) ; jaws, 
4 gt K cork-lined, opening out to 2}inches. Price 2/- each. 
& 
208 | | 
33 3 patented, jaws, lined 
with removable 
a cork, opening out 
SOLE MAKERS— ! 
GC. E. MULLER, ORME & CO has a capacity of 1°55 volts and 7°5 Aamp., anid @ low, internal yesistance 
*y | o'20 ohm. No local action or polarisation, The,zinc electrodes retain 
their full efficiency, as no crystallisation” takes ‘lace. * Price 2/6. 


148 High Holborn, London, W.C. 


LARGE INDUCTION SOILS 


WITH VARIABLE SELF INDUCTION OF THE PRIMARY ' 


A SPECIALITY. 


NEW ILL USTRATED | CATALOGUE, including ‘many aew forms sof 
Apparatus in 


RADIOGRAPHY, 
High Frequency, High Potential Treatment, Electro Therapy, &c., 
POST FREE ON APPLICATION. 


pe Nature says :—‘‘ The list is a very. complete one and shows that the firm 
is in a position to supply all the apparatus needed in this class of work from single 


os eces of the simplest type to full sets made up into suitable cabinets. 
e note also that the firm arranges for courses of lessons i in the use 
of the apparatus for these who desire it.” here 


MORTIMER STREET, LONDON, W. 
Contractors to the Admirailty,War, India and Colonial Offices, & 


CAMERAS, LENSES 


(NEW GOODS AT 


First for 10 Years. 


GREAT. SALE 


SECOND-HAND PRICES) 


MARCH 2nd to S3ist. 


Write for Catalogue “ L.” 


LONDON STEREOSCOPIC COMPANY, 106 REGENT ST., W. 


Printed Ricuarp Cray anv Sows, Limitep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the Cuty of London, and published Maca tay 
anv Co,, Limirep, at £1. Martin's Strcet, London. W.C., and Tug Company, 66 Fiith Avenue, New York.— nusspay. February 26, 1903. 
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GENERAL LIBRARY, 
UNIV. OF MICH. 


MAR 19 1908 


A WEEKLY ILLUSTRATED D JOURNAL OF SCIENCE. 


“© To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 


No. 1740, VOL. 67] 


THURSDAY, MARCH 5, 1903. 


PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) 


All Rights are Reserved. 


2. 
a) Filarie in p 


TROPICAL DISEASES. 


MALARIAL. 


Filaria Bancrofti Magic Lantern Slides from Negatives 


by Dr. Harold Spitta. 1s. 6d. each. 


Filaria Bancrofti. Male parental form. 
Complete long. sect. through a Filariated Mosquito showing parasite 
in muscles. 
Culex 
do. __ proboscis. 
Young Filaria in thoracic muscles 7 Culex. 


do. 0. more mature. 
Do. do. do. > do. 


Do. do. 


do. do. do. 
Young ear we in thoracic muscles of Culex, seven days old. 
Do. do. d mature worms migrating to proboscis. 
Do. do. ’ mature worm 16 days old at base of proboscis. 


is of 


F — | ea and Filaria perstans together in film of human blood, 
x 

Filaia Guten! in blood with sheath, x 500. 

Filaria demarquaii in human blood, x soo. 

Filaria ozzardi in human blood, Xx 500. 

Filariz in blood-vessels of Human Lung. 

Filaria Nocturna removed from proboscis of Mosquito after 45 days’ 
sojourn. 


NEWTON & CO., 3 FLEET ST., LONDON, E.C: 


VERLAG VON GUSTAV FISCHER IN JENA, 


J. C., Dr., Assistent am botan. Institut der Reichs- 
| Schoute, universitat, Groningen. Die Stelar-Theorie. 


Soeben erschienen : 
mo Ernst, Dr., | ae fiir Rotanik a. d. Universitat zu Hall 
Kister 


ya. S. Path Pflanzenanatomie. 
Zu ihren Grundziigen jargestellt. it 121 Textabbildungen. 


Preis: 8 Mark. 


nlechtsbestimmenden Ursachen. Mit 2 Abbild- 
ungen im Lext. Preis: 2 Mark. 
Niss Franz; Dr., a. o. Prof. in Heidelberg, Die Neuro- 
nenlehre und ihre Anhiinger. Ein Beitrag zur 
Lésung, des Problems ziehungen zwischen Nervenzelle, 
Faser und Grau. Mit 2 Tafeln. Preis: 12 Mark. 


Dr. H., Kgl. poores. _Landesgeolo e u. Prof. bezw. 
Potonie, der der Kgl. Berg- 
akademie u. “éer Univ. zu Berlin. Ein Blick in dic Ge- Ge- 


schichte der (eet Morphologie una a die 
‘ericaulom- e@ (Krwei. Abdr. aus der Naturwis- 


sensch. Wochenschr. . II. Bd.) Mit 9 Abbildungen. Preis: 1 M. 


Prof. Dr. Gustaf. Untersu- 
Retzius, chungen. Neue Folge. Band X. Mit 19 Tafeln. 


Preis : 28 Mar 


Preis : 3 Mark. 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, 4 inch 
Object - ey in Mahogany 


£5 42s. 6d. 


Double Nose-piece, 9/- extra. 


R. & J. BECK, Ltd., 
68 CORNHILL, 
LONDON. 


NEGRETTI & ZAMBRA’S 
LONG RANGE 
BAROMETERS. 


The Glycerine Barometer has a tube containing 
both Mercury and Glycerine. The lighter specific 

avity of the latter and the difference in the bore of 
= tube in which it rises and falls increases the 
scale to about 8 inches for each inch of the ordinary 
mercurial column. 

By means of this interesting instrument the smallest 
variations in the atmospheric pressure are quite 
noticeable, differences of 1ooth of an inich being easily 
read without the aid of any vernier or magnifier. 


BAD WEATHER 


CHANCEABLE 


THER 


wee 


Further Particulars and Prices of this and other 
\long range Barometers sent on application to the 
Manufacturers— 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 


BRANCHES; 45 Sonenitt. AND 122 REGENT 
TREET, Lonpon. 
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BIRKBECK INSTITUTION, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 


DAY AND EVENING CLASSES. 


Systematic Courses of Instruction (Lectures and Laboratory) are provided 
in the following Sciences :— 


Chemistry .. .. «. J. E. Mackenzie, Ph.D., D.Sc. 
Physics ... ALBERT Grirritus, D. 
Mathematics ... ein «. E. H. Smart, M.A. 

Botany ... A. B. Renpie, M.A., D.Sc. 
Zoology ... H. W. Untuank, B.A., B.Sc. 
and Mineralogy... Geo. F. Harris, F.G.S. 


} Geo. Patcuin, A.R.S.M. 


The Science Courses all include practical work in well-equipped Labora- 
‘tories, and provide for the requirements of the UNIVERSITY of 
LONDON DEGREES. {Italian, Dutch. 
Instruction in Modern Languages—French, German, Spanish, Russian, 
EVENING CLASSES are also held in Biology, Physiology, Practical 
‘Geometry, Machine Construction, Steam, Theoretical and Applied 
Mechanics, Building Corfstruction, Land and Quantity Surveying, and 
Estimating. 
Courses for Conjoint Board, Dental and Pharmaceutical Examinations. 
Further information on application to the PRincIPAL. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 


ENTRANCE SCHOLARSHIPS. 


Four Entrance ScHovarsuirs, each one tenable for three years at 
Bedford College for Women, will be offered for competition in June, 
1903. 

(i) Reid Scholarship in Arts, annual value £31 10s. 
(ii) Reid Scholarship in Arts, annual value i 10s. 

(iii) Pfeiffer Scholarship in Science, annual value £48. 

(iv) Pfeiffer Scholarship in Science, annual value £48. 

Two Deccan Scholarships, offered by Mrs. Thomson of Poona, Bombay, 
of the value of £50 each per annum for three years, will be awarded in 
June, 1903. 

Full particulars on application to the Principat. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 


Heap or THe Department: Miss HANNAH ROBERTSON, B.A. 


The Course includes full preparation for the Examinations for the 
br pene | Diplomas granted by the Universities of London and Cambridge, 

e ly in 

A Course of Lectures for Teachers on School Hygiene is held on Saturday 
mornings. 

Open Reid Scholarships will be offered in 1903 to the best candidates 
holding a ~~ or equivalent in Arts or Science who intend to enter for 
the Training Course. 


BARGAINS IN SCIENTIFIC BOOKS. 


GUNTHER.—INTRODUCTION TO THE 
STUDY OF FISHES. By ALBERT C. L.G. GUNTHER, M.A, 
M.D., Ph.D., F.R.S., Keeper of the Zoological Department in the 
British Museum. Illustrated with 320 Engravings, Thick 8vo (736 

ges), Cloth (pub. 24s.). 8s. 

** No person could be better qualified to write such a monograph than Dr. 
Giinther, the most eminent living authority on the subject. For informa- 
tion on the literature of the subject any advanced student has only to refer 
to the author's exhaustive ‘Catalogue of Fishes.”—A the: 


FLOWER AND LYDEKKER.—_AN IN. 


TRODUCTION TO THE STUDY OF MAMMALS, LIVING 
AND EXTINCT. By W. H. FLOWER, C.B., F.R.S., D.C.L., 

L.D., P.Z.S., &c., &c., and R. LYDEKKER, B.A., F.G.S., 
F.Z.S., &c. Illustrated with 357 Engravings. Thick 8vo (779 pages), 
Cloth (pub. 25s.). 8s. 

‘‘ Author and reader alike are, therefore, to be congratulated when a 
student of the eminence and knowledge of Prof. Flower succeeds in pro- 
ducing such a work as that before us. Comparing it, as we may, with Dr. 
Giinther’s book on ‘ Fishes,’ it may be said to run along much the same 


| lines, but to enter into many more details and to contain much fuller 


accounts of fossil forms ; Mr. Lydekker has studied extinct mammals so 
yr that he is able to treat them with rare and ample knowledge.’ — 
Atheneum. 


HATSCHEK (B.), INTRODUCTION TO 


THE STUDY OF THE AMPHIOXUS. Edited hy Jame Tuckey, 
-A., Lecturer in the University of Durham, illustrated. Crown 8vo, 
cloth. (Pub. 6s. 


) 1s. 4d. 
| EIMER (G. H. T.), ORGANIC EVOLU. 


TION AS THE RESULT OF THE INHERITANCE OF 
ACQUIRED CHARACTERS ACCORDING TO THE LAWS 
OF ORGANIC GROWTH. Translated by J. T. CUNNINGHAM, 
M.A. 8vo, Cloth. (Pub. r2s.6d.) 3s. 10d. 

** Every English biologist will have to read it. . . . It contains facts and 
ideas which it behoves every biological thinker toknow. . . . Eimer’s work 
cannot be overlooked as a contribution to the development of thought on 
this,profound question ; and many of the suggestions have no small value 
as mental obstetrics.” —Academy. 

‘* The facts which Professor Eimer brings to support or elucidate his 
views have been gathered from a very wide field ; many of them are either 
new or newly gathered into their present connection. The book which 
records them cannot fail to be interesting and useful.” —Guardian. 

Post Free in United Kingdom. 
H. J. GLAISHER, New and Remainder Bookseller, 
57 WicMoRE STREET, LoNpoNn, W. 
O@ Catalogues post free on application. 


EDUCATION BOARD, 
AUCKLAND, NEW ZEALAND. 


APPOINTMENT OF TEACHERS OF COOKERY AND 
WOODWORK FOR PRIMARY SCHOOLS. 


(1) TEACHERS OF COOKERY.—Three teachers of cookery are 
required to give instruction in cookery to the girls of Standards V., VI. and 
VII. of the City and Suburban Schools of Auckland, in three centres (one 
for each teacher) which are being specially built and equipped for the pur- 
pose. SALARY, £130 per annum, for at lenety phree years ; second-class 


DEPARTMENT OF TECHNOLOGY. 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


The Institute’s EXAMINATIONS in TECHNOLOGY will commence 
on Monday, April 27. 

All applications from Local Secretaries for Examinations in Technology 
must be forwarded to the Department on or before March 23. 

Only by payment of an additional fee can applications be ived after 
that date. 

Candidates in Technology not attending any registered class should apply 
at once to the Secretary of the nearest Technical School or Local Centre. 

It is only in very exceptional cases, when no other arrangements can be 
made, and on payment of an additional fee of one shilling and sixpence, 
that applications will be entertained for the examination of candi- 
dates at the Offices of the Institute. All such applications should be 
addressed to the DEPARTMENT OF TECHNOLOGY, CITY AND 
GUILDS OF LONDON INSTITUTE, EXHIBITION ROAD, 
LONDON, S.W., and should be accompanied by a Postal Order for the 
amount of the fee, the subject and grade of the Examination being clearly 
stated (see Programme, Rule 26, and Syllabus of each subject). 


OPEN COMPETITION, PATENT OFFICE. 


The Staff of ASSISTANT EXAMINERS is being largely increased, 
and these Appointments are to be open to public competition. Salaries, 
4is0 to £450, and promotions to higher appointments. 

_ The Birkbeck Institution provides special instruction (both Day and Even- 
ing) in all the subjects of the Examination. For particulars. apply to the 
PRINCIPAL, Birkbeck Institution, Breams Buildings, Chancery adh E.C. 


SCHOLASTIC —Easter (1903) Vacancies.— 
Science and other Masters seeking Appointments in Public and High- 
class Private Schools should apply, at once, to GrirFiTus, SMITH, 
& Smiru, Tutorial (Estab. 1833), 34 Bedford 
Street, Strand. Early Notice of Vacancies will be sent to & 


passage paid. 

(2) TEACHERS OF WOODWORK.—Thrée teachers of woodwork 
are required to give instruction in woodwork to the boys of Standards V., 
VI. and VII. of the City and Suburban Schodls of Auckland, in three 
centres (one for each teacher) which are being specially built and equipped 
for the purpose. SALARY, £170 per annum, for at least three years ; 
second-class passage paid. 

Application for either of the above posts should be made not later than 
March 24, 1903, to Wm. GARNETT, 116 St. Martin’s Lane, London, W.C., 
from whom forms of application, full particulars of duties, &c., can be 
obtained. 

Teachers able and willing to undertake classes in evening schools may 
be employed at the additional remuneration of 10s. an hour. 

GEORGE GEORGE, F.I.C., F.C.S.,_ 

Auckland, N.Z., Director of Technical Education. 

January 23, 1903. 


SOUTH-WESTERN POLYTECHNIC, 


. MANRESA ROAD, CHELSEA. 
EASTER HOLIDAY COURSE. 


GEOLOGY>FOR B.Sce., &c. 


An EXCURSION (about five days) to the ISLE OF 
WIGHT will be arranged for the study of the Geology of the 
Island. 

Also other Practical Courses and Demonstrations. 

For particulars apply to HEAD oF NATURAL SCIENCE 


ndidates. ; DEPARTMENT. 
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{ gar “THE MARINER” says: The Volume is elegantly, and withal, substantially bound, 
\U. while in regard to paper and boldness and clearness of printing, both of the text and of the 
AE illustrations, it CERTAINLY LEAVES NOTHING to be desired. 
ron SEcOND EDITION. Illustrated with Plates, Numerous Diagrams, and Figures in the Text. 18s. net. 
refer 
a THEIR CONSTRUCTION & MAINTENANCE. 
sla, A Manual for Shipbuilders, Ship Superintendents, Students, and Marine Engineers. 
ges), 
si By THOMAS WALTON, 
Pro- AUTHOR OF “‘KNOW YOUR OWN SHIP.” 
—_ ABRIDGED CONTENTS.— Manufacture of Iron and Steel.—Composition of Iron and Steel.—Classification of Steel Ships. — 
aller Considerations in making chvice of Type.—Framing of Ships.—Strains experienced by Ships. —Strengths of Ships. —Construction 
S So of Ships.—Alternative Modes.—Types of Vessels.—Turret, Self Trimming, and Trunk Steamers, &c.—Rivets and Rivetting.— 
Pumping Arrangements. —Maintenance.—Cement, Paint, &c.—INDEx. 
ro EXPERT OPINIONS RESPECTING THE ABOVE WORK. 
Bvo, g@- As to Grasp of Subjects. pe As to Detail. 
** It is the work of a man conversant with every point and every detail |  ‘‘ So thoroughly well written is each chapter in the book that it is difficult 
U- of his subject. . . . Indeed, the book throughout is CHARACTERISED BY to select any one of them as worthy of exceptional praise. .. . 
OF THOROUGHNESS.” — The Mariner. | ALTOGETHER THE WORK IS EXCELLENT.”—Zhe Engineer. 
WS “* It would be well nigh impossible to give, in a few lines, any adequate ** Whether he be dealing with the testing of rivets, or the framing of a 
\M, idea of the immense amount of practical information contained. ... The prospective Atlantic greyhound, neither pen, pencil nor time have been 
reader can readily believe that the Author has had DAILY PRACTICAL _ spared by this PAINSTAKING AND LUCID author.”"—Shifping World. 
and EXPERIENCE OF THE SUBJECT he writes of."—The Steamship. | “Throughout the volume, DETAIL Is A FEATURE.”— 
‘ork Journal of Commerce. 
As to Special Chapters. 
‘The chapters on the manufacture and testing of 1RON and STEEL treat “There is me merit in the chapter on STRESS AND STRENGTH, and in 
his of subjects NOT OFTEN DISCUSSED SO FULLY OR SO ABLY... asin this | that on classification and load line assignment.”—7he Engineer. 
her instance." —Eugineer. 
ich “The chapter (on Types of Vessels) is the longest, and deals in consider- “In the chapter (on STRENGTH), we are given A VERITABLE PHALANX 
Gazette. of facts.—Shipping World. 
r, The First (large) Edition was exhausted within.SEVEN MONTHS of publication. 
LONDON: CHARLES GRIFFIN & CO., LIMITED, EXETER STREET, STRAND. 
Descriptive Price List Post Free on application, 
D “SOUTH KENSINGTON ” 
TABLE SPECTROSCOPE 
nd AND 
= PHOTOGRAPHIC SCALE, 
ASS with lateral adiustment (see Figure). 
rk Price ... 16 0. 
a This well-known and approved instrument can be adapted 
e] if desired with a Photographic Scale reading in wave- 
3; lengths direct ; or a calibration curve of wave-lengths can 
be supplied either for the readings on the circle or for the 
an ordinary Photographic Scale. ° 
ADAM HILGER, 
—— 75a CAMDEN ROAD, LONDON, N.W. 


AN INVALUABLE AID TO ALL 
SCIENCE WORKERS. 


CAN BE USED WITH ANY PLATE CAMERA OR KODAK. 
COMPLETE OUTFITS from 25s. 


Special Outfits for particular classes of work as supplied 
to the principal Government Departments, Colleges, 


SANGER SHEPHERD PROCESS. 
. an nstitutions. 
EE CAN ALSO BE WORKED UPON PAPER. 


Da Write for booklets, post free to readers of NATURE, or call and see the results amateurs have produced by our process. 


Passage, Red Lion St., Holhora, London, W.C. 


Manufacturers of Scientific Apparatus, Cameras and Stands, Rotating Sectors, Instruments for the Measurement of Light 
: and Colour, Speed Determination, &c. 


f 
oF 
: 
SANGER SH EPHERD & CO Factory and Offices, 5, 6, and 7 Gray's Inn - 
ry 
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CITY OF BIRMINGHAM. 
MUNICIPAL TECHNICAL SCHOOL. 


The Corporation require in September next the services of a HEAD of 
the CHEMISTRY DEPARTMENT, which post will then be vacant 
owing to the retirement of Mr. C. J. Woopwarp under the Superannuation 
Scheme. The commencing salary offered is £300 per annum. 

The last date for sending in applications is April 8 . 

Personal canvassing of members of the Committee by applicants or their 
riends will be a disqualification. 

Full particulars of the post will be forwarded on a re to 

GEO. Mi 


LLOR, Secretary. 
Offices of the School, Suffolk Street, 
March 3, 1903. 
PROFESSORSHIP OF ANATOMY. 
TRINITY COLLEGE, DUBLIN. 


The Board of Trinity College will proceed to the election to the Chair of 
Anatomy on June 20, 1903. Candidates can ascertain particulars as to the 
salary and duties of the Chair on application to The Registrar of Trinity 
College. Applications must be sent to The Registrar on or before June 6, 


1903. 
March 3s 1903. 


Benjamin Wittiamson, Registrar. 


SCHOLASTIC.—Science Master required 
in September for an Endowed School. Subjects, Chemistry and 
Physics up to University Scholarship Siandard. The Salary attached 
to this Vacancy is £175 per annum, in addition to an excellent 
Boarding House, Rent and Rates free. ‘There will be acertain number 
of Boys in the House to start with. For more detailed particulars of 
this Vacancy, apply to Messrs. Gaspiras, TurinG & Co., 36 Sackville 
Street, London, W. 


AN ANALYST and METALLURGICAL 


CHEMIST, having special duties to perform during the next three 
years, is desirous of meeting with a fully qualified Gentleman (Univer- 
sity degree and F.1.C.) having command of £500 to £1000, and willing 
to enter into an arrangement for the conduct of his practice with 
ultimate optional partnership. Exceptional opportunity.—Address, 
“Luce,” Office of NATURE. 


GUY’S HOSPITAL. 
ENTRANCE SCHOLARSHIPS IN SEPTEMBER, 1903. 


Five Open Scholarships, Three (£150, £60 and £50) in Science, and Two 
(4100 and £50) in Arts. 

Particulars and Copies of Examination Papers on application to the 
Dean, Guy’s Hospital, London Bridge, S E 


GUY’S HOSPITAL. 
PRELIMINARY SCIENTIFIC (M.B. Lond.). 
Classes are held throughout the year. Special instruction is given or the 


July Examination. 
COACHING. 


Fee, 16 guineas. 
CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 
For particulars whee R. C. T. EVANS, 
eathcote Science Laboratories, 
9 Heathcore Street, Gray's lun Road, W.C. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCAIED WOMEN ACCUSTOMED TO SCIEN 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


WANTED, PHOTOGRAPH of SOMALI. 


LAND WILD ASS, and right of reproduction.—Addres; tai 
Rasy. ig production res; Captain 


Microscopical Selected Diatoms in Styrax. 
Choice specimens, large variety, best mounting, low prices; slide, on 
approval ; lists.—‘‘ Diarom,” 31 Ponsonby Avenue, Belfast. 


BRITISH BOTANICAL ASSOCIATION, LTD. 


Formerly : Scientific Dept. THE LABORATORY, 
Messrs. J. Backhouse & Son, Ltd. HOLGATE, YORK. 


BOTANICAL MATERIAL 


of all kinds for teaching purposes, fresh or in alcohol. WEEKLY BOXES 
of PLANT-OBJECTS for NATURE STUDY. High-class Micro- and 
Lantern Slides ; Museum Specimens; Apparatus. Revised Catalogues in 
course of preparation. e 


Address orders and communications to the DIRECTOR. 


NEW VOLUME INTHE . 
INTERNATIONAL SCIENTIFIC SERIES. 


VARIATIONS IN ANIMALS 
AND PLANTS. 


By H. M. VERNON, M.A., M_D., 
Fellow of Magdalen College, Oxford. 
Crown 8vo, 5s. 


“« Mr. Vernon is not a mere boiler down of other ple’s materials. He 
chiefly relies on his own researches, and his views on dimorphism, and the 
effects of food, temperature, light and environment are often fresh and 
striking.” —Morning Post. 

“Gives a lucid conspectus of the subject upon the authority of an 
original worker and observer.” Mail Gazette. 


LONDON: 
KEGAN PAUL, TRENCH, TRUBNER & CO., Ltp. 
PATERNOSTER House, CHARING Cross ROAD. 


| 


| A New Monthly Journal of Popular Science. 
ILLUSTRATED 


SCIENTIFIC 
NEWS. 


Contents for March :— 
|  Coherers (///d.).—Snowdon's Protractor (///d.).—The 
, Great Red Spot on Jupiter.—Sounding the Upper Air.— 
Higher Education and Research. —University College (///2. ). 
| —The Pendulum Propeller (///d.).—Splash of a Projectile 
| (Zild.).—The Barmen-Elberfeld Suspended Railway (///d.). 
Music of the Spheres, &c., &c. 


ILLUSTRATED SCIENTIFIC NEWS. 
Sixpence. Of all Newsagents. 


SCIENTIFIC AND 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 

pw- LARGEST STOCK in LONDON of SECOND- 
HAND School, Classical, Mechanical, ELEMEN- 
TARY and ADVANCED SCIENTIFIC BOOKS 
at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 


KEYS AND TRANSLATIONS. 
J. POOL. Co. 


(EsTABLISHED 1854). 
104, CHARING CROSS ROAD, 
LONDON, W.C. 
(Formerly of 39, HOLYWELL STREET, STRAND). 
Enquiries by letter receive immediate attention. 


LEWIS'S CIRCULATING 
SCIENTIFIC LIBRARY. 


In addition to Medicine and the allied Sciences, the Librat) 
includes the subjects of Physies, Chemistry, Electricity, 
Botany, Geology, Zoology, Astronomy, Psychology. 
Philosophy, Sociology, Engineering, Geography «i! 
Travel, &c. 

New Works and New EDITIONS on these subjects are 
added to the Library immediately on publication. 


SUBSCRIPTION, TOWN OR COUNTRY, FROM ONE GUINEA. 


Detatled Prospectus, List of Recent Additions, Sc., post free 
on application. 


London: H. K. LEWIS, 1836 GOWER STREET, W.C. 
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WEST LONDON SCIENTIFIC 


APPARATUS CO., 


READING TELESCOPE FOR PAOTOGRAPAIC 


GALVANOMETER WORK, &c. 


os s] Will focus from infinity to 24 inches. Cross 
wires to eyepiece. Good illumination and de- 


finition. ale can be. used in a horizontal or 
vertical position. Substantial stand of gunmetal 
sha cradle for telescope capable of pointing 
direction. well made. 
ice 
Ditto, but with first-class telescope. 
£2 178. 6d. 
Rack and pinion to telescope, ros. extra. 
Manufacturers of all kinds of Physical and 
Chemical Apparatus. Price list post free. 


DARTON & 


CLERKENWELL OPTICAL WORKS, 
142 ST. JOHN STREET, LONDON, E.C. 
MANUFACTURERS OF ALL KINDS OF 


METEOROLOGICAL 
INSTRUMENTS. 


CONTRACTORS TO H.M.GOVERNMENT, ESTABLISHED 1834. 
Five Highest Awards at. the Chicago Exposition, Dipléme 
Three Gold URROUGHS 
Mlustrated Catalogue post free. SNOW HILL BUILDINGS, LONDON, E.C. 


STANDARD OUTFITS OR SINGLE INSTRUMENTS 
(with Kew Certificates, if desired). 


THE LATE 


SIR GEORGE GABRIEL STOKES 


A few copies of the Metal prepared for 
the celebration of the Jubilee of his 
Professorship. 

PRICE 15/- 

Postage in Great Britain 6¢. 
MACMILLAN & BOWES, CAMBRIDGE. 


MACMILLAN & BOWES have just purchased a small library, chiefly of ORNITHOLOGICAL WORKS, 
consisting of THE IBIS down to the end of 1901, wanting the first number (28 Vols., well bound in 
half-moroceo, rest. as published), £75; ZOOLOGICAL JOURNAL, edited by Bell, Children and Sowerby, 
5 Vols., 1824-34; BREE’S BIRDS OF EUROPE, original edition, 4 Vols., 1859-63; GOSSE’S BIRDS 
OF JAMAICA, 1847; B.M. CATALOGUE OF BIRDS, Vols. 1 to 3; BRISSON’S Ornithologia, 1763, 
2 Vols.; BONAPARTE’S List of Birds in Europe and N. America, 1838; LAYARD’S Birds of S. Africa, 
1867; SCLATER’S Tanagrine Genus Calliste, 1857; ANDREW SMITH’S Illustrations of Zoology of 
S. Afriea—Aves, 1849; STRICKLAND’S Ornithological Synonyms, Vol. 1; STRICKLAND’S Dodo, &c. ; 
WESTWOOD’S Arcana Entomologiea, 2 Vols. in 1, 1845; HARVEY’S Thesaurus Capensis, Vol. 1; 
HARVEY’S Flora Capensis, Vol. 1; STAINTON’S Manual of Butterflies and Moths, 2 Vols. ; CUVIER’S 
Mollusea and Radiata, 1834; GRIFFITH’S Classified Index and Synopsis of Cuvier’s Animal Kingdom ; 
LINNAEUS, Systema Naturae and Genera Plantarum, 10th Ed., 3 Vols., 1758-9; ENTOMOLOGIST, 
1890-1902 ; NATURE, 1878-1889, cloth; &e. 


MACMILLAN AND BOWES, 1 TRINITY STREET, CAMBRIDGE. 
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GOERZ 
TRIEDER BINOCULARS 


Are excellent for 


ASTRONOMICAL OBSERVATIONS 


in all those cases in which only a moderate Magnification is required. 
Nos. 10, 20 and 30 are specially recommended for the watching of the 


VARIABLE STARS, 


in consequence of their very great real field of view. 

On clear moonless nights the Trieder Binoculars show the following 
Magnitudes of Stars sufficiently distinct to allow the valuing of brightness 
according to Argolander’s method :— 


No. 10 ... . Stars up to Magnitude & 


” ” ” ” 
” 30... oe ” y ” 8°65. 
40 .... ” ” 9. 


OBTAINABLE OF ALL OPTICIANS. 
Particulars free, if ‘*‘ Nature” be mentioned, from 


_C. P. GOERZ, | to 6 Holborn Circus, LONDON, E.C. 


JUST PUBLISHED. 


MORE LETTERS OF 
CHARLES DARWIN. 


A Record of his Work in a Series of hitherto 
Unpublished Letters. 
EDITED BY 
FRANCIS DARWIN, Fellow of Christ’s College, and 
A. C. SEWARD, Fellow of Emmanuel College, Cambiidge. 
2 Vols. 32s. met, 


Demy 8vo. 


THE CHEAPER EDITION OF 
CHARLES DARWIN’S LIFE 
AND WORKS. 


Green Cloth. Crown 8vo. 2s. 6d. net each. 


CHARLES DARWIN. His Life Told in 


an Autobiographical Chapter, and in a Selected Series of his Published 
Letters. Edited by his Son, FRANCIS DARWIN, Fellow of Christ's 
College, Cambridge. ‘With a Photogravure Portrait. 


THE ORIGIN OF SPECIES. The only 


authorised and complete Edition (Tue Sixru), of which the copyright 
does not expire for several years to come. Also smaller type, paper 
covers, rs. net. 


THE DESCENT OF MAN. 


_ With Illustrations. 


A NATURALIST’S VOYAGE. 


many I lustrations. 


JOHN MURRAY, Albemarle Street, W. 


1060 pages. 
With 


Dew Tilustrated Catalogue, 


INCLUDING MANY NEW FORMS OF APPARATUS IN 


RADIOGRAPHY, 


ECTRO THERAP &c., 
Post Free on 
pa Nature says :—‘‘ The list is a very complete one and shows that 
the firm is in a position to supply all the apparatus needed in this 
class of work from single pieces of the ~—— type to full sets made up 
into suitable cabinets. We note also that the firm arranges for courses of 
lessons in the use of the apparatus for those who desire it. 


ELECTRICAL MEASURING 
INSTRUMENTS 


AND 
PROTECTED RHEOSTATS. 
Illustrated List Post Free on Application. 

THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 
pe See Commendatory Notice in Nature, January 30, 1902, page 304. 


ELECTRIC HEATING APPARATUS 


In Various Applications. 
Large imaesated Catalogue is. 6d. Post Free. 
Refunded on First Order.) 
pa Nature says :—'‘ Describes appliances for meeting almost every 
conceivable want, both for domestic and Scientific ox Laboratory 
purposes.” 
Sole Agents a 4 Vateed Kingdom and its Colonies for 

OHL’S world-famed 


PHYSIGAL APPARATUS. 


pe Nature says :—“ They supply almost ever thing required for teach- 

ing purposes in a physical laboratory. T ther goods are well known, 
and much of the apparatus is extremely well arranged for the purpose for 
which it is designed.” 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


REYNOLDS & BRANSON, Liv. 


LABORATORY OUTFITTERS. 
"Sole Authorised Makers of the 


SCIENCE LANTERN 


for Vertical and Horizontal Projection 
of Slides and Apparatus. 


1902 UNIVERSAL MODEL (Patent). 
Packs in Case 21” x 8” x 12”. 


A new Model introduced to meet requirements ‘of all demonstrators. 
Many novel advantages. 
apparatus. 


Open front stage and adjustable table for tal) 
Prisms silvered or plain. Selected optical parts. Suitable 
for Arc, Lime Light, Acetylene, &c. 


Price complete, as illustrated, 29 9s. 
tg90r MODEL, as formerly advertised, and with one prism, £8. 


lilustrated Catalogue of Physical and Chemical Fn tangy 350 pp. and 
&c. 


‘:200 Jilustrations, free to Principals, 
Special Designs made to instructions in our own workshop. 


14 COMMERCIAL STREET, LEEDS. 


} 
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MUIRHEAD 


Makers of 
induction Coils 
and all kinds 
of X-Ray 
Apparatus. 


Catalogue 


forwarded on 


Application. 


Telephone : 
779 Westminster. 


Telegrams : 
“ Secohmh, London.” 


12 CARTERET STREET, QUEEN ANNE’S GATE, 
WESTMINSTER, S.W. 


THERMOMETER, in Oak ‘Tube divided on Stem, 
Frame, 


.IN SIX PATTERNS, FOR CURRENTS FROM 
to 60 amps. 


Providing a continuous adjustment over a con-— 
siderable range, by the turning of a hand-wheel. | 


BAXIBUS THEREOBETER, Winch Duld Vu.» on Stand. 


TERACSTRIAL THERMOMETER. stand. 


INVALUABLE FUR CALIBRATING & TESTING WORK. 


RAIN GAUGE. 
Mercorvlogical 


Unned Kingdom, 
and Alnica. 


As weed at all the 
Stations the 
the Colomes 


As supplied to B.O.T. Standards Laboratory, National | 
Physical Laboratory, and the principal Meter 


ROBT. W. PAUL, 


68 HIGH HOLBORN, LONDON, W.C., | 
AND AT | 


Newton Avenue Works, New Southgate, N. 


KEW OBSERVATORY CERTIFICATES SUPPLIED IF DESIRED, 


STANDARD BAROMETER, diameter of Tube, 05 in., on Mahogany Board. - 


CAMPBELL-STOKES 
SUNSHINE RECORDER, 
With Curtis's 
as supplied to the Met 
Office for their 


AWARDED WINE MEDALS PARIS EXHIBITION, 1908 


‘ 
‘ 
“tow 
Watkin” Patent Clioometers, and the famous Bange Finders used by the War Uifice Nygrometers 
e BOLDER OF THE LARGEST STOCK OF CLIBICAL THERMOMETERS TUE WORLD. 
J 
awe 
Patrern. and fied on 
. ae Dracovery,” 
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WORLD TRAVEL 


Organised by HENRY S. LUNN, M.D., B.Ch., 
W. HOLDSWORTH LUNN. and CONNOP F. S. PEROWNE. 


SPRING CRUISE 


On the S.Y. ARGONAUT, tonnage 3273, h.p. 4000. 
First-class cuisine. Electric light. 


April 30th to May 18th, to the Western Mediterranean, 
Marseilles, Naples, Palermo, Algiers, Gibraltar, Tangier. 
Lisbon and Tilbury. An Eighteen Days’ Cruise for 14 
Guineas and upwards. 

£10 {0s., £11 11s., £13 13s. and £14 14s. Tours to Rome, 
including Dover, Calais (or Boulogne), Paris (or Lucerne). 
Return Ticket, and 7 Days’ Accommodation. 


Full particulars from THe Secrerary, § Endsleigh 
Gardens, Euston, N.W. 


ORIENT-PACIFIC LINE PLEASURE 
CRUISES. 


The Steamship OR7ENT, 5631 tons registered, 


will leave London on the 14th March for Tangier, Malaga, Ville- 
franché, Palermo, Suda Bay, Smyrna, Constantinople, Pirzeus 
(for Athens, &c.), Nanplia, Katakolo, Naples, Algiers, Gibraltar 

and Lisbon, arriving back in London 27th April. 
Passengers can leave London as late as the 24th March, and by travelling 

overland join the Orient? at Villefranche the following day. 
Fares from 50 to 90 Guineas, according to Cabin. 

F. GREEN & CO. Head Office: Fenchurch 
Managers {ANDERSON, ANDERSON & co,} Avenue, London, E.C. 


For passage apply to the latter firm at 5 Fenchurch Avenue, E.C., or to 
the West End Branch Office, 16 Cockspur Looe, S.W. Setanta 


PRINCE’S 


SCIENG LENDING 


LIBRARY. 


Annual Subscription (Town or Country) One Guinea. 
Works are included in Astronomy, Biology, Botany, Chemistry, Geology, 
Logic, Medicine and the Allied Sci ». Mi py, Phot a 
Feycholony, Socivlogy, Veterinary Science, Voyages and Travels, 
oology, &c. 
. Prospectus sent post free to any address. 


85 PRAED STREET, LONDON, wW. 


With -30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 


By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Eu. 
Dental Surgeon to the Evelina Hospital, Southwark. 


BY THE SAME AUTHOR. 


The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 


SEGG & CO., 289 and 291 Regent Street, London, W. 


Sale by Auction. 


BIRDS’ EGGS, INSECTS, HEADS AND HORNS OF 
ANIMALS, &c. 
TUESDAY, March 17 at half-past 12 o'clock. 


MR. J. C. STEVENS will offer, at his 
Rooms, 38 King Street, Covent Garden London, W.C., a Collection 
of British and Foreign Birds’ Eggs, including many varieties. Heads 
and Horns of Animals, Karosses, Skulls, Bird Skins. and Birds set up 
in Glass Cases. Collection of British Coleoptera, formed by the late 
ke W. May, Esq., F.E.S., &c. Hymenoptera, Micro Lepidoptera, 

xotic Lepidoptera, also Butterflies and Moths mounted on plaster 
moulds in hermetically sealed a boxes. Entomological and 
other Cabinets. Mummified Crocodile in glass case. Several small 
Collections of Shells, including many scarce specimens. 
n view day prior and morning of Sale. 
Catalogues on application. 


SECOND-HAND 
SCIENTIFIC INSTRUMENTS. 


MICROSCOPES to suit all classes of Students. 
List on application. 
TELESCOPES for Students, &c., from £2 10s. to £100. 
List on application. 
THEODOLITES, LEVELS, TRANSIT INSTRUMENTS, &c. 
List on application. 
Instruments Bought, Sold, or Exchanged. 


A. CLABRESON & CoO.. 
28 BARTLETT'S BUILDINGS, HOLBORN CIRCUS, and 338 HIGH 
HOLBORN, LONDON. 


Phoenix Assurance Co., Ltd. 


PHCENIX FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 
MSLECTRIC LIGHTING RULES 
LIBERAL MENTS. 


Ss 
PROMPT PAYMENT O 
LOSSES PAID OVER £25,000,0v0. 


BSTABLISHED 1851. 


BIRKBECK BANK. 


Pp Buildings, y Lane, London. 
lo DEPOSIT ACCOUNTS oY 
3 0 jo 
The BIRKBECK ALMANACK, with full particulars, post free. 


repayable on demand. 
C. A. RAVENSCROFT, Managing Director. 
TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE cINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0, 
": The Moto-Phote Camera for taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. M Jidcent Results. Docwra Triple. Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grattan 
GUINNESS, ss Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick p, Portrait Combination front 
Lenses, 18s. 6¢., Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4d. Small Illustraied atalogue, roo pages, free, 5¢. List of 
60,000 Slides and 300 Lecture Sets, Science Span Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. C. HUGHES, Spsciatist, 
Brewster House, 82 Mortimer Rvad, Kingsland, N. 


MAR 


& 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF 


GREAT BRITAIN.) 


READING. MICROSCOPES, RESISTANCE COILS, &c. 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 
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MINERALS, ROCKS, OR FOSSILS. 


COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES. 
50 Specimens, 10/6 ; 100 do., 21/-; 200 do., 42/-; 300 do., 
Adapted for Examiaations j in Geology and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Hammers, Chisels, Blowpipe Cases, Card Models of Crystals, 
Glass-Capped Boxes, Card Trays, and al] Geological and 
Microscopical Requisites. 

Cabinets, Trays, and Glass-Capped Boxes made to order. 
CaTALoGuEs GRATIS. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 
Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, tae 
Technical Schools, and for Private & 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 
ites, Rare 


Precious Stones, Meteorites, Oases, Glass 

Top Boxes, Geological A) tus, Oabinets, Lantern 
Slides of Rook Sections. 
ALL LISTS FREE OF 


JAMES R. GREGORY &CO., 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &'c. 
Office and Stores;— — 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Ameba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Fl s, Melicerta, and many 
other Specimens of Pond Life. Price Is. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; "Hormiphora (preserved) ; Leptoplana ; ;Lineus, Amphiporus ; 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia M sis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, risia, Pedicellina, Holothuria, Asterias, Echinus ; 
Ascidia, Salpa ummenth, Scyllium, Kaia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. . 


THE DIRECTOR. 


NEW SYSTEMATIC COLLECTION OF 


335 ROCKS AND THIN SECTIONS, 


according to H. Ree: ** Elemente der Gesteinslehre. 
1. Aufl, Stuttgart, 1g0r. 

This collection, A, is an ate of the former one of.250 rocks and thin 
sections ; but there are some changes of importance : firstly, a great number 
of new and interestin As of rocks h.ve been « ded or exchanged 
for others ; secondly, as the “‘ El der G * are not only a 
treatise on massive rosks but also on the sedimentary and the 
crystalline schists, this collection also contains the most important 
types of these families of rocks. Great care has been taken to select only 
such rocks which clearly show all the characteristics of the type. 

Again, we have also selected out of this collection two smaller ones, 
B and C, of 250 and 165 specimens respectively. 
The prices are as veeee 


A. 335 specimens of rocks . - . £19 0 © 
335 thin sections, in elegant case one £23 0 
B. 250 specimens of rocks ... 10 
250 thin sections, in elegant case eu «w. £15 10 0 
C. 165 specimens of rocks ... oo 48 4 ° 
165 thin sections, in elegant case £10 5 

In the same way as before, to each collection will be “added a printed 


description in English translation (about 140 pages) of the macro- 
scopical and microscopical features of each suck containing also a 
description of the petrographical microscope for the use of students. 


COLLECTIONS OF MINERALS, FOSSILS, METEORITES, 
PURCHASED FOR CASH OR EXCHANGED. 
Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 

SPECIAL SHOW-ROOM FOR CABINETS. 


Be Our Catalogue (96 pp.) Post free on application. 


N.B. —- Excellence and Superiority of Cabinets 
Ap’ references are_ permi itted to distingul: 
patrons, Museums, Colleges, &e. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


Mr. HENSON has just purchased a fine series of the most Beautifully Crystallised Schwartzem- 

bergites, Percylites, Caracolites, Atacamites, Brochantites, and Enargites, 

that have ever been on sale ; also some Very Magnificent Specimens of Proustite, Sanguinite on 

Proustite, Argentite, Pyrargyrite, and Jamesonite, Wulfenites and Linarites from Bolivia ; also 
an entire Meteorite, weighing 8}lbs., found at Caracoles. 


_ SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers ; 
The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


Communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 
d. 


S. 
To ALL PLACES ABROAD :— 


Editorial 


CHARGES FOR ADVERTISEMENTS. 


| 
*Three Lines in Column... . . 
One Sixteenth Page . o10 0 
One Eighth Page, or Quarter Column . .0 18 6 
Quarter Page, or Halfa Column... . . 115 0 
Half a Page, ora Column ......-3 5 O 


* The first line being“in heavy ‘wpe is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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ATWOOD MACHINE (Patent). 


PRPATENT. 


OUR ORIGINAL PATTERN GREATLY IMPROVED. 


New Release (Patent), Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 


PRICE COMPLETE £4 15s. NET. 
PHILIP HARRIS & CO., Lim. BIRMINGHAM and DUBLIN. 


MICROSCOPIC OBJECTS. 


NEW AND INTERESTING. 


NEW ITEMS in 
WATSON’S RECENTLY ISSUED 


s. d. 

Malarial Parasite in Capillaries of Brain... CATALO GUE OF MICROSCOPES. 
Sandstone, an entirely new and brilliant object ‘ (16TH EpiTIon, 152 PAGES.) 

in Root of Water Lily. Very fine and¢ | NEW HOLOSCOPIC SUB-STAGE CONDENSERS, 
Group of Felyeystine opaque. Beautiful Slide for Exhibition .. : 6 | THE MACRO. ILL® for illuminating large objects when 
oundings S.W. of Australia from Cruise of H.M.S. Holostigmat or other low-power Lenses. 

** Challenger ” on ove ove ove oo mpletely mounted, Ss. 
Leaf of Drosera Rotundifolia, with captured Insects ... 1 6 ¥ TW 
Submaxillary Glands from Honey Bee. Quite new ... 20 THE MALES WATSON O-SP EED FINE ADJUST- 
Cerebral 20 Ingenious, gives great range of speed. Very efficient. 
Anatomy of Honey Bee complete on one Slide gee o 6. 


EXHIBITION SLIDES, a fine assortment of arranged Diatom groups, 
very beautiful objects for Spot Lens, from 6s. 6d. to 15s. 


Are you a Subscriber to WATSON & SONS’ CIRCULATING 
MICROSCOPIC OBJECTS? 240 Slides for ars. 


Complete Catalogue of Microscopic Objects on application Dept. 3. 


NEW MICROSCOPES for Students, Metallurgy, Travellers 


and Museums. ( 
MICRO. LAMPS for Electricity and Gas. 


Materials for Nature Teaching, &c., and everything of the most up-to-date 
description. 


The above Catalogue sent post free on application Deft. 2. 


W. WATSON & SONS, Opticians to H.M. Government, 313 High Holborn, London, W.C. 
EsTABLISHED 1837. 16 FORREST ROAD, EDINBURGH, and 78 SWANSTON ST., MELBOURNE, AUSTRALIA. 


CROSSLEYV'S GAS ENGINES. 


GREAT REDUCTION 
RECENTLY 


REMODELLED. CONSUMED, 


Represents J type in Oil or 
Gas, giving about 
14 effective horse power.) 


Crossley'’s Portable Oil Engine 
received the FIRST PRIZE 
at the Royal Agricultura! 

Show, Cardiff, June, 1901. 


Immediate delivery for Stock 


ENGINES DELIVERED.—Up to 
Sizes of Engines. % end of 1902, 46.150 . 


the end cf 1902, 46,150 engines 
have been delivered, representing 
648,421 B.H.P. 


CROSSLEY BROS., OPENSHAW, MANCHESTER, 


THE NEW STIGMATIC LENS. 


SERIES Il. F/6. 


BRITISH DESIGN AND WORKMANSHIP. 
Is the best All-round Lens for either Professional or Amateur use. ° 
_ _ Each lens will give perfect definition with fu// aperture to the extreme corners of the plate 
it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
ness all over the plate, and'thus becoming a wide-angle lens of the highest excellence, * Either 
combination may be used separately, giving foci of about 14 and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose. the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker, tae 
EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 


Eleven Sizes are now ready, from 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J, H. DALLMEYER, Ltd.,26 NEWMAN ST., OXFORD $7,,LONDON, W. 


Printed by Ricnarp Czay anp Sons, Coren at 7 & 8 Bread Street Hil, Queen Victoria Street, in the City of London, and published by Macmm tay 
anv Co,, LimiTep, at £t. Martin’s Street, London, W.C., and THe Company, 66 Fith Avenue, New York.—Tuurspay, March 5, 1903 
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ENERAL LIBRARY, 
UNIV. OF MICH. 


MAR 80 1903 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1741, VOL. 67] THURSDAY, MARCH 12, 1903. PRICE -SIXPENCE. 


Registered as a Newspaper at the General Post Office.] All Rights are Reserved. 


LANTERN MICROSCOPE || THE HIGH CLASS LENS. 


(NEW PATTERN) 
FOR LIME-LIGHT, TO ATTACH TO ANY LANTERN. 


Steinheil Orthostigmat 


FULL CATALOGUES FREE 


FROM THE MANUFACTURERS. 
ILLUSTRATED CATALOGUE, SIX STAMPS. 


NEWTON & CO., .R. & J. BECK, LTD., 


By Royal Warrant Opticians, &c., to His Majesty the King, 68 CORNHILL, LONDON, B.C. 
3 FLEET STREET, LONDON. 


IMPROVED NEGRETTI & ZAMBRA’S 


HYGROMETER LONG RANGE 


used with an Aspirator or an Mercury ser Glycerine. The lighter specific gravity of 
pe he Rubber Pressure Ball. ie the latter and the difference in the bore of the tube in 

which it rises and falls increases the scale to about 8 inches 
for each inch of the ordinary mercurial column. 


THE SMALLEST FORMATION ae ' By means of this interesting instrument the smallest 


variations in the atmospheric pressure are quite notice- 


OF DEW READILY OBSERVED. vie | able, differences of 1ooth of an inch being easily read 


without the aid of any vernier or magnifier. 


war Travell ine Further Particulars and Prices of this and other 
long range Barometers sent on affplication to the 


JOHN J. GRIFFIN & SONS, | 


20-26 Sardinia Street,” = Braxcues; 45 CORNHILL, ann 122 REGENT 
Lincoln’s Inn Fields, London. STREET, Lonpon. 
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EDUCATION BOARD, 
AUCKLAND, NEW ZEALAND. 


APPOINTMENT OF TEACHERS OF COOKERY AND 
WOODWORK FOR PRIMARY SCHOOLS. 


(1) TEACHERS OF COOKERY.—Three teachers of cook are 
required to give instruction in cookery to the girls of Standards V., VI. and 
VII. of the City and Suburban Schools of Auckland, in three centres (one 
for each teacher) which are being specially built and equipped for the pur- 
pose. er 4130 per annum, for at least three years ; second-class 
passage paid. 

(2) TEACHERS OF WOODWORK.—Three teachers of woodwork 
are required to give instruction in woodwork to the boys of Standards V., 
VI. and VII. of the City and Suburban Schools of Auckland, in three 
‘centres (one for each teacher) which are being specially built and equipped 
for the purpose. SALARY, £170 per annum, for at least three years; 
second-class passage paid. 

poem for either of the above posts should be made not later than 
March 24, 1903, to WM. GARNETT, 116 St. Martin's Lane, London, W.C., 
from whom forms of application, full particulars of duties, &c., can be 
obtained. 

Teachers able and willing to undertake classes in evening schools may 

loyed at the additional remuneration of 5s. an hour. 
GEORGE GEORGE, F.I.C., F.C.S., 
Director of Technical Education, 


a 


Auckland, N.Z., 
January 23, 1903. 


DEPARTMENT OF TECHNOLOGY. 
CITY AND GUILDS OF LONDON 


INSTITUTE. 


The Institute's EXAMINATIONS in TECHNOLOGY will commence 
‘on Monday, April 27. 

All applications from Local Secretaries for Examinations in Technology 
must be forwarded to the Department on or before March 23. 

ly by pay of an additional fee can applications be received after 

that date. 

Candidates in Lerma 4 not attending any registered class should apply 
at once to the Secretary of the nearest Technical School or Local Centre. 

It is only in very exceptional cases, when no other arrangements can be 
made, and on payment of an additional fee of one shilling and sixpence, 
that applications will be entertained for the examination of candi- 
dates at the Offices of the Institute. All such ap lications should be 
addressed to the DEPARTMENT OF TECHN Locy, CITY AND 
GUILDS OF LONDON INSTITUTE, EXHIBITION ROAD, 
LONDON, S.W., and should be accompanied by a Postal Order for the 
amount of the fee, the subject and grade of the Examination being clearly 
stated (see Programme, Rule 26, and Syllabus of each subject). 


CITY OF BIRMINGHAM. 
MUNICIPAL TECHNICAL SCHOOL. 


The Corporation require in September next the services of a HEAD of . 


the CHEMISTRY DEPARTMENT, which post will then be vacant 


owing to the retirement of Mr. C. J. Woopwarp under the Superannuation 


Scheme. The commencing salary offered is £300 per annum. 
The last date for sending in applications is April 8 
Personal canvassing of bers of the C i 

friends will be a disqualification. 

Full particulars of the post will be forwarded on application to 


GEO. MELLOR, Secretary. 


or their 


by appli 
Offices of the School, Suffolk Street, 


March 3, 1903. 


UNIVERSITY OF BIRMINGHAM. 
CHAIR OF EDUCATION. 


The Council invites panne for a Professorship of Education. 


The salary offered is £750, plus official travelling expenses. 

Applications,esupported by such evidence as the candidates may think 
suitable, must be received on or before Saturday, April 18. 

Further particulars may be obtained from 


GEO. H. MORLEY, Secretary. 
LAKE SURVEY.—Sir John Murray, 


K.C.B., desires the services of three youn aduates (Physicist, 
Geologist and Biologist) to take part in the 1 #, ymetrical survey of 
Scottish fresh-water lochs during the present season, commencing 
beginning of April.---For further particulars, apply Challenger Office, 
45 Frederick Street, Edinburgh. 


SCHOLASTIC.—Easter (1903) Vacancies.— 


Science and other Masters seeking Appointments in Public and High- 
class Private Schools should apply, at once, to Grirritus, Smitu, 
Powett & Smiru, Tutorial Agents (Estab. 1833), 34 Bedford 
Street, Strand. Early Notice of Vacancies will be sent to Candidates. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). esearch, 
Revision, lati Scale of charges on application. The Cam- 

bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


Tuesday next, March 17, at Five o'clock, RoperT M.A., 
LL.D., F.R.S. First of three Lectures on “Great blems in 
Astronomy.” Half-a-Guinea the Course. 

Thursday next, March 19, at Five o'clock, CHARLES HARDING Fixtu, 
Esq., M.A., LL.D. First of ¢ tures on * Soci during the 
Commonwealth and Protectorate.” Half-a-Guinea. 


UNIVERSITY COLLEGE, LONDON. 


(UNIVERSITY OF LONDON.) 
FACULTY OF MEDICINE. 


The SUMMER SESSION begins on TUESDAY, APRIL 21. 

The work is arranged so that a Student may advantageously begin his 
Medical Curriculum then. 

Full information may be obtained from either of the undersigned. 


J. R. BRADFORD, M.D., D.Sc., F.R.S., 
Dean of the Faculty. 
T. GREGORY FOSTER, Ph.D., Secretary. 


MANUFACTURERS’ REPRESENTA- 
TIVE (INDIA, COLONIES).—The advertiser, contemplating a 
journey through India, China, Japan, and Australasia, returning either 

y Canada or S. Africa, desires to take the representation of a limited 
number of eminent houses having distinctive trade in relation to 
Medicine, Public Health, General Scientific Work, and Education. 
An extensive experience, business and personal relations with Pro- 
fessional men in Universities, Institutions, Hospitals, and Scientific 
practice, ensure efficiency. Correspondence, stating full particulars of 
character of trade, conditions and terms of representation, is invited.— 
Address “ Or1ENT,” c/o WiLLINGs, 162 Piccadilly, W. 


EAST LONDON TECHNICAL 


COLLEGE. : 
TECHNICAL EDUCATION BOARD INTERMECIATE COUNTY 
SCHOLARSHIPS EXAMINATION, JUNE, 1903. 


The Drapers’ Company offer Twenty Scholarships, varyii 
from £10 to £20 per annum, tenable at the College for two or 
and entitling the holders to exemption from tuition fees. 

Particulars may be obtained from the Direcror or Sruprgs at the 
College, or from the CLERK to the Drapers’ Company, Drapers’ Hall, 
Throgmorton Street, E.C. 


SCHOLASTIC.—Science Master required 
in September for an Endowed School. Subjects, Chemistry and 
Physics up to University Scholarship Standard. The Salary attached 
to this Vacancy is £175 per annum, in addition to an excellent 
Boarding House, Rent and Rates free. There will be acertain number 
of Boys in the House to start with. For more detailed particulars of 
this Vacancy, apply to Messrs. Gappiras, THrinGc & Co., 36 Sackville 
Street, London, W. 


Prelim. Sci., Inter. and Final B.Sc. 


AND ALL SCIENCE AND MEDICAL EXAMS. 


in value 
ree years, 


PRACTICAL AND THEORETICAL TUITION in 
BOTANY, CHEMISTRY, PHARMACOLOGY & THERAPEUTICS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM. 


Freperick Davis, 49 and 51 Imperial Buildings, Ludgate Circus, E.C. 


PRACTICAL AND THEORETICAL TUITION 


In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 
R. C..T. Evans, B.Sc.(Londor), 
Director of the 
Heatucote Science LaBoraTorigs, 
9 Heathcote Street, Gray's Inn Road, W.C. 


WANTED.—A Copy of Salmon’s * Higher 
PLANE CURVES.”—Apply, stating price, to ‘‘M.,” c/o NaTuxe 
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The New “EVER READY” 


PORTABLE AUTOMATIC 
OXYGEN GENERATOR. 


PURE OXYGEN OBTAINED in FIVE MINUTES. 


The MOST PERFECT and SIMPLEST APPARATUS MADE for 
obtaining Pure Oxygen in any desired quantity. 
pe INVALUABLE FOR LABORATORY, LANTERN WORK 
AND SCIENCE TEACHERS. 
The “BVER READY” packs into its own Case, measuring 22 in. 
by 18 in. by 10 in., and is erected ready for use in one minute. eight 
354 lbs. (exclusive of Case}. Price 


Nature says:—‘‘ No compli- 
cations to get out of order. As a means 
of avoiding the difficulties of procuring 
cylinders of compressed oxygen in 
out of-the-way places, this generator 
sheuld prove very useful.” 


ERECTED FOR USE. PACK&D FUK TKAVELLING. 
OXYGEN CAKES. Per 3/6 Doz. 
Each Cake making 1} cubic feet of Gas. 
Illustrated description gladly sent to readers of ‘‘ Nature.” 


THE INTERNATIONAL OXYGEN CENERATOR SYNDICATE, Lo., 
21 Southampton Row, Holborn, London, W.C. 


THE NEW POLYMETER. 
A miniature Meteorological Observatory for Scientific, 
Industrial and Hygienic purposes. 
Invaluable for forecasting the weather. 

De See Nature, April 24, page 592- 
Descriptive pamphlet post free. 


OUR CATALOGUE 
(650 pages of Illustrations and Prices) 
OF EVERY DESCRIPTION OF 


CHEMICAL & ANALYTICAL APPARATUS. 


Including Balances, Drying-Ovens, Furnaces, Hot 

Air Motors, Laboratory Stands, Microscopes. Spectro- 

scopes, Bacteriological Apparatus, Porcelain and 

Clay Ware, Jena Laboratory Glass Ware, and Glass 
ubing, &c., ‘&c., 


may be had gratis on application by Colleges, Schools 


Laboratories. 


and 
A. GALLENKAMP & CO., LTD., 


Dew Point Appar- 
& 21 Sun St., Finsspury So., Lonpon, E.C. 


atus of Polymeter. 


BOOK BUYERS’ BARGAINS. 


Special March Supplemental LIST of PUBLISHERS’ REMAINDERS. 
All greatly reduced in price. Works in nearly all branches of Literature, 


Free on application. 


H. J. GLAISHER, Remainder and Discount Bookseller, 
57 WiGMORE STREET, LONDON, W. 


NEW NATURAL HISTORY LANTERN SLIDES. 
“THE EARLY LIFE OF THE YOUNG CUCKOO.” 
Five Marvellous Lantern Slides from Negatives taken direct from 
Nature, with descriptive Booklet. 7s. 6d. post free. 

*IN BIRDLAND.” 

240 Slides of Birds, Nests, Eggs and Young, from Mr. Oxiver G 
1KE's Negatives. 

LISTS POST FREE. ‘ 
Sole Publishers, SANDERS & CRO 
71 SHAFTESBURY AVENUE, LONDON, W. 


Human Head with lead lotion injected 


X-RAY APPARATUS 


Or tHE HIGHEST QUALITY anp FINISH on ty. 
As supplied by us to H.M. Government and the leading Hospitals 
and X-Ray Workers throughout the World. 

We are the ACTUAL MANUFACTURERS, and 
Guarantee every Coil against breaking down. 


to show bloodvessels. 
Reduced from 10 X 8 plate, with consequent great loss 
of detail. 


HIGH FREQUENCY APPARATUS. 
NODON’S VALVE TRANSFORMER. 


N.B.—Our INDUCTION COILS and APPARATUS are not only less 
costly than other makers’, but give results unexcelled by any of them. 


or Write For our List, wiTH TESTIMONIALS 
AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post 
Free to Reapers or “ Nature.” 


HARRY W. COX, Lr. 


9, 10 & II CURSITOR STREET, CHANCERY LANE, LONDON. 


Natura 


Coxour 
PHOTOGRAPHY. 


An Invaluable Aid to all Science Workers. 


including Seience. Also Catalogue of New Books at Discount Prices. | 


CAN BE USED WITH.ANY PLATE CAMERA OR KODAK. 


COMPLETE OUTFITS m= 25s. 


Special Outfits for particular classes of work as supplied to 
the principal Government Departments, Colleges, & Institutions. 


CAN ALSO BE WORKED UPON PAPER. 


B® Write for booklets, post free to readers of NATURE, or 
call and see the results amateurs have produced by our process. 


Manufacturers of Stientific Apparatus, Cameras and Stands, 
Rotating Sectors; Instruments for the Measurement of Light 
aia Colour, Speed Determination, &c. 
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GRIFFIN'S “OPEN-AIR” SERIES. 


JUST OUT. Second Edition. Revised. With 12 Full-Page 
Illustrations from Photographs. Cloth. 8s. 6d. 
OPEN-AIR STUDIES IN GEOLOGY: An 

INTRODUCTION TO GEOLOGY OUT-OF. pees. By 
PROF. GRENVILLE A. J. COLE, F.G.S., M.R.1. 
CHARMING BOOK, beautifully illustrated. 
JUST OUT. B with a Frontispiece in Colours, and 
Numerous Specially Drawn by Cuartes WHYMPER. 75. 
OPEN-AIR STUDIES IN BIRD-LIFE: 
SKETCHES OF —_— BIRDS IN THEIR HAUNTS. By 
CHARLES DIXON 


lly 


Illustrated by Drawings from Nature by S. Rosamonp PRAEGER, and 
Ween. Handsome Cloth, 7s. 6d. Gilt, for 


Photographs by R. 
OPEN-AIR STUDIES IN BOTANY: 


SKETCHES OF BRITISH WILD FLOWERS IN THEIR 
HOMES. By.R. LLOYD PRAEGER, _ BA, M.R.LA 


FourtH Epition. Thoroughly Revised and largely Re-written. 
In Extra Crown 8vo, with 620 pp. and over 460 Illustrations. 15s. net. 


OUTLINES OF 
PRACTICAL PHYSIOLOGY : 


Boing, a Manual for the Paydological Laboratory, including 
Chemical and ysiology, with Reference to 
ica cine 


By PROF. WILLIAM STIRLING, M.D., Sc.D. 

PART I.—CHEMICAL PHYSIOLOGY. 

PART I1L.—EXPERIMENTAL PHYSIOLOGY. 

** Professor Stirling has produced THE BEST TEXT-BOOK ON PRACTICAL 

PHYSIOLOGY WHICH HAS APPEARED SINCE the publication of Sir J. Burdon 

derson’s and his collaborator's well-known ‘ Handbook to the Physio- 
logical Laboratory,’ published in 1875. . . . We do not think that the 
reader will ANYWHERE find SO REMARKABLE and INTERESTING a collection 
of experiments.” —7he Lancet (on the New Edition). 


Lonpon: CHARLES GRIFFIN & Co., Limirep, 
Exeter Street, Strand. 


REYNOLDS & BRANSON, Lio. 


LABORATORY OUTFITTERS. 


Sole Authorised Makers of the 


SCIENCE LANTERN 


for Vertical and Horizontal lecti 
of Slides and 


1902. UNIVERSAL MODEL (Patent). 
Packs in Case 21” x 8” x 12”. 
A new Model introduced to meet requirements “of all demonstrators. 
apparatus. silvere plain. lec parts. tal 
Ar Ase, Lins Light, 
Price as illustrated, 29 9s. 
1901 MODEL, as formerly advertised, and with one prism, £8. 
Illustrated Cos of Physical and Chemical Apparatus, and 
1200 /ilustrations, free to Principals, 
Special Designs made to instructions in our own workshop. 


14 COMMERCIAL STREET, LEEDS. 


NEW VOLUME OF 


“CHEMICAL TECHNOLOGY,” 


BEING THE hoger | OF FOUR VOLUMES ARRANGED 
S A SERIES ON 


HEATING AND LIGHTING 
Under the General Editing of 
CHARLEs E. F.R.S., Wm. B.Sc., and 
W. J. Dippin, F.L C., 


In One Volume of about 400 pages. royal 8vo, with 10 Lithographic Plates 
and 181 other illustrations, 208. 


ELECTRIC LIGHTING AND 
PHOTOMETRY. 


By A. G. Cook, M.A., A.M.I.E.E., 
Head of the Elvctrical Engineerin and Physics Department of the 
Battersea Polytechnic, 
and W. J. Dispin, F.I.C., F.C.S., 
Formerly Chemist and Superintending Gas Examiner to the Metropolitan 
Board of Works and the London County Council. 


OTHER VOLUMES OF THE SAME SERIES. 
FUEL AND ITS APPLICATIONS. 


By E. J. Mitus, D.Sc., F.R.S., and F. J. Rowan, C.E. 
With 600 30s. 


LIGHTING. 


FATS AND OILS. Dent. 
STEARINE By - McArtTuur. 


INDUS AND LAMPS. By Boverton 


MINERS’ “SAFETY LAMPS. By Boverton Repwoop and 
D. A. Louis. 
With 350 Hlustrations. 208. 


GAS LIGHTING. 


By CHARLES Hunt. 
With 300 Illustrations. 188, 


London: J. & A. CHURCHILL, 7 Great Marlborough St. 


CANDLE MANUFACTURE. by L. anv F. A. Fievp. 


THERMOMETERS. 


The Couple, consisting of a platinum, platinum-iridium junetion, 

is enclosed in a porcelain tube. The temperature obtained is 

measured on a special form of voltmeter reading to 1600 degrees 

Centigrade. Each division on the dial is equal to 25 degrees 
Centigrade. 

PRICE OF THE INSTRUMENT complete 


with couple and leads as i in the ie $1 3 17 0 
illustration eee 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT C0., Ltd., 
CAMBRIDGE. 
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433 STRAND, LONDON. 


MANUFACTURER of Patented induction Coils and 
ether Scientific Instruments and Engineering 
Appliances to the Government Departments. 


Special Patterns of Instruments made to order. 
Every Instrument is ab ly g 


and will be shown in opera- 


_ tion if desired. 


The illustration (0°4 in. to the ft. scale) is from a photograph of the 44-in. 
Spark + oe Coil designed and made by my firm for W. SporTiswoopg, 
Esq., F.R. 

NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with APPS — Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY sane. complete in every detail, from £25 each. 

The Model Apparatus adopted for South Africa, with Batteries, small 
Steam Motor, &c., as supplied for the Field Hospitals, from 

HIGH FREQUENCY APPARATUS of the latest models. 

ATTENDANCE AT THE ABOVE OFFICES EVERY AFTERNOON. 
1 beg to state that the report of my ed retired from business is not 
correct. 
PRICES per return post. 


BAILLIERE, TINDALL & COX'S LIST. 


JUST PUBLISHED. With 5 Plates. Price 2s. 6d. net. 


COMETS AND THEIR TAILS 


THE GEGENSCHEIN LIGHT. 
By F. G. SHAW, F.G.S., A.M.L.C.E. 


** Of unusualinterest. . . . Original, ingenious, and suggestive.” —Scotsman. 


MODERN MICROSCOPY. By Messrs. Cus and COLE. 
Third Edition this day. With 71 Illustrations, including the Prepar- 
ation and Mounting of Microscopic Objects, Microtomes and how to 
use them. The most up-to-date book on the subject. Price 4s. net. 


THE MICROSCOPY OF THE MORE COMMONLY- 

St Professor HUGH GALT, M.B., 

C.M.Glasg., D.P.H.Camb. with 22 original Micrographic IIlustra- 
tions. Price 35. 6d. net. 


THE CELL THEORY, bei a Popular Elementary Physi- 
ology. By H - SPURRELL, B.A.Oxon. Price 2s net. 
The Lancet says ty this book :—“ Nothing has been written since the 
issue of “‘ Huxley's Physiology” which is so likely to popularise this 
fascinating branch of science as this.” , 


AIDS TO THE ANALYSIS AND wASSAY OF ORES, 
METALS, FUELS, etc. By J. GAN, F.IL.C., F.C.S 
Pp. viii. +106. With 8 Illustrations. Brive 2s. 6d. 


A MANUAL OF PHYSICS, ELEMENTARY AND AD- 

VANCED. By Prof. PEDD D.Sc., F.R.S.Edin., Lecturer on 

Advanced Experimental Physics” in the University of Edinburgh. 
Edition. - viii.+574. With 189 Figures. Price 7s. 6d. 


Full on to 


BAILLIERE, TINDALL & COX, 
8 HENRIETTA STREET, COVENT GARDEN. 


POR RONTGEN-RAYs FINSEN LIGHT WORK 


THE 10-InNCH 


INDUCTION COILS 


MANUFACTURED BY 


MARCONI’S WIRELESS TELEGRAPH Co., 


LTD., 
ARE UNRIVALLED. 


HIGHEST EFFICIENCY, BEST WORKMANSHIP, GREATEST 
DURABILITY, LOWEST PRICE. 


In constant use in all parts of the World. 


Descriptive Price List Post Free on application to 
18 FINCH LANE, LONDON, E.C. 


CAMBRIDGE UNIVERSITY PRESS. 
BIOMETRIKA. 


A JOURNAL FOR THE STATISTICAL STUDY OF 
BIOLOGICAL PROBLEMS. Edited, in consultation 
with FRaNcis GALTON, by W. F. R. WELDON, KARL 
Pearson and C. B. DAVENPORT. 

Now Ready. Vol. 1I., Il. 1903). 10s. net. 


n 
 ' Further Study of Statistics relating to Vaccination and Smallpox. 
W. R. Macdonell. 
. Cooperative Investigations on Plants: II. Variation and Correlation 
in Lesser Celandine from divers localities. (With 1 Figure.) 
. Second Report on the Result of Crossing 
with European Albino Races. (With 6 Figures.) By A 
New Tables f the Probability Integral. By W. F. Sheppard. 
. ew Tables of the ity Int y eppar 
Eu rus Prideauxi (Heller). (With 6 Figures.) 
E uster. 
. The Law of Ancestral Heredity. (With: igure.) By Karl Pearson. 
Appendix II. On Inheritance (Gra dparent and Offspring) in 
oroughbred Racehorses. By Norman Blanchard. 
Appendix III. On Inheritance (Great-Grandparents and Great- 
t- -~yony and Offspring) in Thoroughbred Race- 
By Alice Lee 

Miscellanea, Note on the Influence of Change in Sex on the Intensity of 
Heredity. By Frank E. Lutz. 

* Biometrika” a about four times a year. A volume, containing 
about 400 pages, with plates and tabies, is issued annually. Now Ready 
Vol. I. in 4 parts, price 30s. net, or bound in buckram, 345. 6d. net. 

Subscription price, payable i in advance, 30s. per volume (post free). 
London: C. J. CLAY & SONS, Cambridge Uni 


Ave Maria Lane. 


ity Press Wareh 


For Photography, Unsurpassed for fine definition. 


Coxe JENses 


Javon: Hopson. 
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MACMILLAN & CO,’S_ LIST. 


LIFE AND LETTERS OF THOMAS HENRY HUXLEY. 


By his son LEONARD HUXLEY. With Portraits. 


In 3 vols. Globe 8vo. 12s. net. [Aversley Series. 


NEW GEOMETRIES TO MEET THE NEW REQUIREMENTS. 
PRACTICAL EXERCISES IN GEOMETRY. By W. D. Eccar, M.A., Assistant 


Master at Eton College. Globe 8vo. 2s. 6d. 


EDUCATIONAL NEWS.—“ Can be heartily and unreservedly recommended to teachers.” 


THEORETICAL GEOMETRY FOR BEGINNERS. 


Mathematical Master at Eton. Globe 8vo. 


GEOMETRICAL DRAWING AND DESIGN. By J. Humpurey Sranton. 


Globe 8vo. 
SCHOOL WORLD.—* Mr. Spanton’s book thoroughly deserves a trial, and will, we think, prove an u 


PRIMER OF GEOMETRY, COMPRISING THE SUBJECT-MATTER 


to the Requirements of the Board of Education. 


By C. H. Attcock, Senior 


Adapted 


2s. 6d. 
ualified success.” 


F EUCLID 


I.-1V., TREATED BY THE METHODS OF PURE GEOMETRY. By H. W. CROOME SMITH, B.A. 


Crown 8vo. 2s. 


SEVENTH EDITION NOW READY. WITH A CHAPTER ON GRAPHS. 


ELEMENTARY ALGEBRA FOR SCHOOLS. By H. S. Hatt, M.A., and S. R. 


KNIGHT, B.A. 3s. 6d. 


With Answers, 45. 6d. Key, 8s. 6d. Answers, Is. 


PRINCIPLES OF INORGANIC CHEM- 
ISTRY. By HARRY C. JONES, Associate Professor of 
egy Chemistry in the Johns Hopkins University. 8vo. 


THEORETICAL ORGANIC CHEMISTRY. 


By JULIUS B. COHEN, Ph.D., Lecturer on Organic 

- Chemistry, the Yorkshire College. Globe 8vo. 6s. 
EDUCATIONAL NEWS.—‘* One of the most complete 
of the teaching manuals of organic chemistry which we have 


seen." AN ELEMENTARY TREATISE ON 
THE MECHANICS OF MACHINERY, 


PRINCIPLES OF DYEING. By G. S. 
FRAPS, Ph.D., sometime Fellow, Johns Hopkins Uni- 
versity ; Assistant Professor of Chemistry, North Carolina 
College of Agriculture and Mechanic Arts. Illustrated. 


Crown 8vo. 7s. net. 
LIGHT FOR STUDENTS. By EDWIN 


EDSER, Associate of the Royal College of Science, 
London. Globe 8vo. 6s. 

SCHOOL WORLD,.—“ It is impossible to speak too highly 
of this new text-book on Light. . . We have no hesitation in 
predicting that this volume will at once becom: a recognised 
text-book on Light for all university and technical-school 


WITH SPECIAL REFERENCE TO THE MECHANICS | students.” 


OF THE STEAM ENGINE. By JOSEPH N. Le 
CONTE, Instructor in Mechanical . Engineering, Uni- 
versity of California, &c. Crown 8vo. 10s. 6. net. 
ROYAL COLLEGE OF SCIENCE MAGAZINE.— 
** Without doubt the best and most up-to-date work existing on 
the subject.’ 


THE THERMODYNAMICS OF HEAT-. 
ENGINES. By SIDNEY A. REEVE, Professor of 


Steam-Engineering at the Worcester Polytechnic Institute. 
Crown 8vo. 10s. 6d. net. 


ENGINEER.—“ The most interesting and, in some ways, 


remarkable treatise on thermodynamics that has been written 


since Clerk Maxwell died.” 


PRACTICAL EXERCISES IN LIGHT. 


BEING A LABORATORY COURSE FOR SCHOOLS 


OF SCIENCE AND COLLEGES. By R. S. CLAY, 
B.A., D.Sc. Globe 8vo. 2s. 6d. 


| A COURSE OF SIMPLE EXPERIMENTS 
IN MAGNETISM AND ELECTRICITY. By A. E. 

| MUNBY, M.A., F.C.S., late Senior Science Master in 

| Felsted School. Globe 8vo. 15. 6d 

EDUCATIONAL NEWS.—*“ A small volume, covering a 

| marvellous extent of ground. A very useful appendix gives a 

’ list of the apparatus necessary and its preparation.” 


BOOKS BY ARABELLA B. BUCKLEY (Mrs. FISHER). 
TRANSFERRED TO MACMILLAN & CO. 


LIFE AND HER CHILDREN. Glimpses 


of Animal Life from the Amceba to the Insects. With up- 
wards of 100 Illustrations. 18th Thousand. Crown 8vo. 6s. 
NATURE,—“ The work forms a charming introduction to 
the study of zoology—the science of living things—which, we 
trust, will find its way into many hands.” 


MORAL TEACHINGS OF SCIENCE. 
Crown 8vo. 35. 

SATURDAY REVIEW.—* A litiie book that proves with 
excellent clearness and force how many and striking are the 
moral lessons suggested by, the study of the life-history of 
plant or bird, beast or insect.’ 


A SHORT HISTORY OF NATURAL 


SCIENCE AND OF THE PROGRESS OF DIS- 
COVERY FROM THE TIME OF THE GREEKS TO 
THE PRESENT DAY. For the use of Schools and 
Young Persons. 5th Edition. Crown 8vo. 6s. 
GUARDIAN.—‘It is an admirable book, written with a 
fulness and accuracy which is rarely to be found in compen- 
diums of this sort. It is an exceJent book for young people, 
and one not to be despised by their elders.” 


THE FAIRY-LAND OF _ SCIENCE. 


Illustrated. 32nd Thousand. Crown 8vo. 6s. 
71MES.—‘‘ One of the most successful,attempts we know of 
to combine the du/ce with the wile. . Deserves to take a 
permanent place in the literature of youth.” 


THROUGH MAGIC GLASSES, AND 
OTHER LECTURES. A Sequel to ‘‘ The Fairyland of 
Science.” With numerous Tikurrations. Crown 8vo. 6s. 

SATURDAY REVIE W.—*“ For young people of scientific 
tastes a better book could not be found than this, 


WINNERS IN LIFE’S RACE, OR THE 
GREAT BACKBONED FAMILY. With numerous 
Illustrations: 7th Thousand. Crown 8vo. 6s. 

= NOWLEDGE.—*“ A thoroughly excellent and enjoyable 
work.” 


BOTANICAL TABLES FOR THE USE 


OF JUNIOR STUDENTS. Globe 8vo. - 1s. 6d. 
SCHOOL GUARDIAN.—* The arrangement is good, and 
to every one looking forward to taking up botany as an examina- 


tion subject these careful tables are almost indispensable.” 


MACMILLAN AND CO.. LIMITED, LONDON. 
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BIRKBECK ANK.| WATKINS & DONCASTER, 


Southampton Buildings, Chancery Lane, London. NATURALISTS, 


lo lo AND MANUFACTURERS OF 
‘ FOR ENTOMOLOGY, BIRDS’ EG@S AND SKINS, AND ALL 
The BIRKBECK ALMANACK, with full particulars, post free. - ° 
C. .\. RAVENSCROFT, Managing Director. GRANONES OF BATURAL 
SPECIAL SHOW-ROOM FOR CABINETS. 


ALBERT EDWAR D JAM RACH "pa Our Catalogue (96 pp.) Post free on application. 
(Late CHARLES JAMRACH), . N.B.—For Excellence and Superiority of Cabinets and 


180 ST. GEORGE STREET EAST. A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, AND SKINS. 


Netsukis China, Lacquers, Gongs, Shells, and other Curios. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


4 EY N BE BROTH E RS, Ali Books and Publications bay = History supplied, 
NATURALISTS AND BOOKSELLERS 36 STRAND, LONDON, W.C. 


(from 110-111 Strand, London, W.C.), (Five Doors from Charing Cross.) 


CHANGE THEIR ADDRESS AS FOLLOWS: MINERALS, ROCKS, OR ‘FOSSILS. 


COLLECTIONS IN fer oa” DEAL CABINETS AND BOXES. 
A. HEYNE, BERLIN N. Specimens, 10/6; 100do., 21/-; 200 do, 42/=3 300 do, 
Adapted for Examiaations i in Geology and Mineralogy. 
ELSASSERSTR. 47 & 48. A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 


LIVING SPECIMENS FOR Glass-Capped Boxes, Card Trays, and all Geological and 


Volvox, Spirogyra, Ameeba, Arcella, Actinosphzrium, CaTaLocues GRATIS. 
Vortcella, Stentor, St » Melicerta, and many | 


h ens of Pond Life. Pri Tube, Post F. Helix | 
Life, Price 14: per 7 THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


THOMAS BOLTON, Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c 
25 BALSALL HEATH ROAD, BIRMINGHAM. Collections of above for Prosp«:-tors, 
Technical Schools, and for Private 8 
MARINE BIOLOGICAL ASSOCIATION _ MINERALS FoR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
OF THE UNITED KINGDOM. FROM ALL BRITISH FORMATIONS. 
THE LABORATORY, PLYMOUTH. Glass 
The following animals can always be either 
or by the best of Rock Sections. 
ALL LISTS FREE OF 
Nereis, 3 Le JAMES R. GREGORY & co. 
MINERALOGISTS, &c., 


Pectens risia, Holothuria Asterias, Echinus ; ‘cience epartment, ‘Jlonial ums 


For prices and more detaile.! lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


Mr. HENSON has just purchased a fine series of the most Beautifully Crystallised Schwartzem- 

bergites, Percylites, Caracolites, Atacamites, Brochantites, and “nargites, 

that have ever been on sale; also some Very Magnificent Specimens of Proustite, Sanguinite on 

Proustite, Argentite, Pyrargyrite, and Jamesonite, Wulfenites and Linarites from Bolivia; also 
an entire Meteorite, weighing 8}lbs., found at Caracoles. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO CHARGES FOR ADVERT 
£5 


6 
Per Line after 9 


| *Three Lines in Column 
| One Sixteenth Page 


To ALL PLACES ABROAD :— One Eighth Page, or Quarter Column 6 
Yearly i Quarter Page, or Half a Column ° 
Half-yearly Half a Page, or a Column ° 
Quarterly | Whole Page ° 

* The first line being in heavy type.is charged for as Two Lines. 

Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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Nopon’s PATENT Etectric VALVE. TOWN SON ‘& MERCER] 


1798.) 
BisHOPScATE STREET WiTHIN, E.C. WHOLESALE—34 CAMOMILE Steer, 
‘Scientific Apparatus Manufacturers and Laboratory 
‘Outfitters to the Home and Colonial Departments of 
‘H.M, Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 
THE 
TOWNSON 
IMPROVED 
CLAMP, 

registered pattern, with adjusting screw in centre (as illustration); jaws, 
cork lined, opening out to 2}inches. Price 2/- each. 


Accumulators, &c 


direct from alternating current mains without any attendance 


Are Lamps, 


EARALLEL 
CLAMS, 


Motors, 


"patented, jaws, lined 
with removable 
‘cork, opening out 

to 2} inches. 


Price 4/6 each. 


The most per*ect and IDEALLY SIMPLE Rectifier. 


Works Induction Coils, 


THE “FRAM” DRY BATTERY 


ISE NTHAL & CO., has a capacity of 1°55 volts and 7°5 amp., and « low internal resistance 
85 MORTIMER STREET, LON DON, WwW. o'20 ohm. No local action or polarisation. The zinc electrodes retain 


Contractors to the Admiralty, War, India, aed Colonial Offices, &c. their full efficiency, as no crystallisation takes place. Price 2/6. 


g@- SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. —wg 


C. E. MULLER, ORME & CO. 


CONTRACTORS TO HIS GOVERNMENT, 
148 HIGH HOLBORN, LONDON, W.C. 


MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
CATALOGUES POST FREE. STUDENTS’ SETS OF APPARATUS. 


SALE 
CAMERAS, LENSES PHOTO. ACCESSORIES 


ct Hi GOODS AT SECOND-HAND PRICES) 


MARCH 2nd to 3ist. 


First for 10 Years. Write for Catalogue “L.” 


LONDON STEREOSCOPIC COMPANY, 106 REGENT ST., W. 


Printed by Ricnarp CLay anp Soxs, Limi Ten, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published hy MAcMILLAN 
anv Co., Limite, at St. Martin’s Street, London, W. C., and THe Macmittan Company, 66 Fifth Avenue, New York.—THurspay, March 12, 1903 
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GENERAL 
UNIV. OF MicH, 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1742, VOL. 67] 


THURSDAY, MARCH 19, 1903. 


PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


All Rights are Reserved. 


The Phenomena of Ebullition. 
THE “BOYLA” TUBE. 


This is a simple but most effective and interesting experi- 

ment. The tube shows when heated all the various phenomena 
of ebullition—the gradual boiling of the liquid, the rising of 
the surface at the critical point at which the liquid becomes a 
gas, the instantaneous change from the liquid to the gaseous 
form, condensation, and the formation of clouds and rain. 
_ By alternately heating it beyond the critical point and allow- 
ing it to cool these changes can be repeated several times in a 
few minutes, ample opportunity being thus given to observe 
the phenomena. 

These can all be projected on the screen by any ordinary 
Science Lantern having an open stage. 


Price 3s. 6d. 


The “Boyla” Tube is made only by 


NEWTON & CO., 


Scientific Instrument Makers to His Majesty the King, and the 
Government, 


3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON, Ltd. 
Chemical and Scientific Instrument Makers to the Indian 
Gover t and & and Art Department. 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


COMBINED CHEMICAL AND PHYSICAL BENCH, illustrated 
above, as supplied to National Physical Laboratory, Teddington, fitted 
for Gas, Water and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Illustrations, free on application. 
DesiGNns oF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 
14 COMMERCIAL STREET, LEEDS. 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, } inch 
Object - glasses, in’ Mahogany 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 


68 CORNHILL, 
LOn DON. 


NEGRETTI & ZAMBRA’S 
LONG RANGE 
BAROMETERS. 


The Glycerine Barometer has a tube containing both 
Mercury and Glycerine. The lighter specific gravity of 
the latter and the difference in the bore of the tube in 
which it rises and falls increases the scale to about 8 inches 
for each inch of the ordinary mercurial column. 

By means of this interesting instrument the smallest 
variations in the atmospheric pressure are quice notice- 
able, differences of 1ooth of an inch being easily read 
without the aid of any vernier or magnifier. 


Further Particulars and Prices of this and other 
long range Barometers sent on application to the 
Manufacturers— 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 


Brancues; 45 CORNHILL, anp 122 REGENT 
STREET, Lonvon. 
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UNIVERSITY OF BIRMINGHAM. 
CHAIR OF EDUCATION. 


The Council invites applications for a Professorship of Education. 

The salary offered ix £750, plus official travelling expenses. 

Applications, supported by such evidence as the candidates may think 
suitable, must be received on or before Saturday, April 18. 

Further particulars may be obtained from 


GEO. H. MORLEY, Secretary. 


CITY OF BIRMINGHAM. 
MUNICIPAL TECHNICAL SCHOOL. 


The Corporation require in September next the services of a HEAD of 
the CHEMISTRY DEPARTMENT, which post will then be vacant 
owing to the retirement of Mr. C. J. Woopwarp under the Superannuation 
Sch The « ing salary offered is £300 per annum. 

The last date for sending in applications is April 8. 

Personal canvassing of members of the Committee by applicants or their 
friends will be a disqualification. 

Full particulars of the post will be forwarded on application to 


GEO. MELLOR, Secretary. 


Offices of the School, Suffolk Street, 
March 3, 1903. 


UNIVERSITY OF BIRMINGHAM. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


Speciat Scuoor of MopeRN LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 


Leading to Degrees and Diplomas. 


AL Courses AND DEGREES ARE OPEN TO BOTH MEN AND WomMEN 
StTuDENTs. 

In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 

Syllabuses with all information will be sent on application to the 
SECRETARY. 


EAST LONDON TECHNICAL 


COLLEGE. 
TECHNICAL EDUCATION BOARD INTERMEDIATE COUNTY 
SCHOLARSHIPS EXAMINATION, JUNE, 1903. 


The Drapers’ Company offer Twenty Scholarships, varying in value 
from £10 to £20 per annum, tenable at the College for two or three years, 
and entitling the holders to exemption from tuition fees. 

Particulars may be obtained from the Director or Srupigs at the 
College, or from the CLERK to the Drapers’ Company, Drapers’ Hall, 
Throgmorton Street, 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
** CRAGGS’ RESEARCH PRIZE.” 


A Prize of £50 will be awarded in October to a past or present Student 
of the School who during the current year has made the most valuable 
contribution to Tropical Medicine. The fact of the work having already 
been published will not disqualify. 

Contributions must be written in English. Essays must be sent in on or 
before the 1st of October next to the Medical Tutor, who will be glad to 
afford further information. 

London School of Tropical Medicine, Royal Albert Dock, E. 

February, 1903. 


UNIVERSITY COLLEGE, LONDON. 
PRACTICAL PHYSIOLOGY COURSE. 


The Vacation Course of Advanced Practical Physiology will commence 
on Monday, March 23, at ro a.m. : 4 

The Course will include both Experimental and Chemical Ph ihony: 
and will be suitable to the requirements of candidates for the rst F.R.C.S. 
or for the Int. M.B. or B.Sc. examinations of the University of London. 
The class will meet every day except Saturday, and will extend over five 
weeks. Fee for the Course, Five Guineas. 

T. GREGORY FOSTER, Secretary. 


OPEN COMPETITION, PATENT OFFICE. 


The Staff of ASSISTANT EXAMINERS is being largely increased, 
and these Appointments are to be open to public competition. Salaries, 
£50 to £450, and promotions to higher appointments. 

The Birkbeck Institution provides special instruction (both Day an+l Even- 
ing) in all the subjects of the Examination. For particulars apply to the 
Principat, Birkbeck Institution, Breams Buildings, Chancery Lane, E.C. 


BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


DAY AND EVENING CLASSES. 


Systematic Courses of Instruction (Lectures and Laboratory) are provided 
in the following Sciences :— 


Chemistry .. .. J. E. Mackenzie, Ph.D., D.Sc. 


Physics ... Apert Grirritus, D.Sc. 
Mathematics ... E. H. Smart, M.A. 

Botany ... A. B. Renpie; M.A., D.Sc. 
Zoology... «.. H. W. Unrnank, B.A., B.Sc. 


Geology and Mineralogy... Gero. F. Harris, F.G.S. 
} Geo. Parcurk, A.R.S.M. 


The Science Courses all include practical work in wel!-equip; Labora- 
tories, and provide for the requirements of the UNIVERSITY of 
LONDON DEGREES. [Italian, Dutch. 

Instruction in Modern Languages—French, German, Spanish, Russian, 


EVENING CLASSES are also held in Biology, Physiology, Practical 
Geometry, Machine Construction, Steam, Theoretical and Applied 
Mechanics, Building Construction, Land and Quantity Surveying, and 


Estimating. 
Courses for Conjoint Board, Dental and Pharmaceutical Examinations. 
Further information on application to the PriNcIPAL. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL,. UNIVERSITY. and other EXAMINATIONS. 


For particulars EVANS, 


jience La! ories, 
9 Heathcote Street, Gray's Inn Road, W.C. 
THE 


NATIONAL PHYSICAL LABORATORY. 


There is a vacancy at the National Physical Laboratory for an Assistant 
to take charge of some of the Technical Applications of Electricity, in- 
cluding the Photometry of Electric Lamps. Salary from £150 to £200 a 
year, according to qualifications. 

Appiications should be made in writing to the Direcror, National 
Physical Laboratory, Teddington, Middlesex. 

March, 1903. 


MANCHESTER LITERARY AND 
PHILOSOPHICAL SOCIETY. 


An ASSISTANT SECRETARY and LIBRARIAN will shortly be 
appointed. Salary, £120 per annum. Candidates are required to have an 
acquaintance with French and German. Applications, accompanied by 
not more than five References, to be sent to the SECRETARIES not later 
than April 4. 

36 George Street, Manchester, 


JUNIOR ASSISTANT Required in the 
EDITORIAL OFFICE of a Leading Technical Journal. Applicants 
should possess good technical knowledge of Electricity and its applica- 
tions. A knowledge of German will be deemed an advantage. Apply 
in the first instance by letter to J. A. K., Electrician Office, Salisbury 
Court, Fleet Street, London. 


CHEMIST, 28 (Inter. A.I.C.), several years 
experience in Chemical and Bacteriological Work, desires engagement, 
preferably with an analyst.—Address “ L..” c/o Nature Office. 


The Secretary of the Mount Vernon Hos- 
pital for Consumption will be very —_ for gifts of back numbers 
of the British Medical Journal and Lancet, to complete the volumes 
in the Hospital Library.—Offices: 7 Fitzroy Square, W. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Lan es). Research, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


Fellows of Learned Societies and others 
engaged in research can have manuscripts typewritten and German 
aécurately translated by distinguished science graduate. Expert at 
thesis and literary work.—Particulars from “ Termes,” c/o NATURE 
Office. 
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“CAMERAS 
LENSES 
Of the Highest Quality. 


SEND FOR NEW 
ILLUSTRATED LISTS. 


NEW FOLDING 
CAMERA, 
} Plate, with Focal 
Plane Shutter and 
Collinear Lens. 


Series III., No. 2. 
Aperture F.6.8. 
£11 19 0 


The FAVOURITE. 


complete. 


The Calculator 


which is included with each 
copy of Wellcome’s Photo- 
graphic Exposure Record and 
Diary 1903 tells the correct 
exposure by ome movement 
of one scale. 


This is in addition to all the features which 
have made it the most popular pocket-book 


for photographers. 
Bound in green canvas 1/- 
»» in fine red leather with wall 2/- 


Sold chemists, dealers and booksellers. In case 
of difkeuley _remit direct to publishers. Full pro- 
spectus gratis on request. 

BurrouGHs WELLCOME & Co., 
Snow Hill Buildings, Lonpon. 


BOOK BUYERS’ BARGAINS. 


Special March Supplemental LIST of PUBLISHERS’ REMAINDERS. 

All greatly reduced in price. Works in nearly all branches of Literature, 

including Seience. Also Catalogue of New Books at Discount Prices. 
Free on application. 


H. J. GLAISHER, Remainder and Discount Bookseller, 
57 WicMORE STREET, LONDON, W. 


With 30 Original Dlustraticns. Price 2s. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. 
ntal Surgeon to the Evelina Hospital, Southwark. 
BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price rs. 6d. 
SEGG & CO., 289 and 291 Regent St:set, London, W. 


FOR THE LANTERN, FOR INHALING PURPOSES, 


THE OXYGENATOR. 


A new and simple Apparatus for generating 
Oxygen under pressure from Oxylith. 
Descriptive Pamphiet post free from 
SANDERS & CROWHURST, 


OPTICIANS AND PHOTOGRAPHIC DEALERS, 


71 SHAFTESBURY AVENUE, LONDON, W. 


BRITISH BOTANICAL ASSOCIATION, LTD. 


Formerly : Scientifig Dept. THE LABORATORY, 
Messrs. J. Backhouse & Son, Ltd. HOLGATE, YORE. 


BOTANICAL MATERIAL 


of all kinds for teaching purposes, fresh or in alcohol. WEEKLY BOXES 
ECTS ior NATURE STUDY. Micro- and 
3A evi 


ntern Slides ; Museum Speci pp vised Catalogues in 
course of preparation. 
Address orders and c: ications to the DIRECTOR. 


Natura 


PHOTOGRAPHY. 


An Invaluable Aid to all Science Workers, 
CAN BE USED WITH ANY PLATE CAMERA OR KODAK. 


COMPLETE OUTFITS m= 25s, 


wc. | 


Special Oulfi s for particular classes of work as supplied to 
the principal Government Departments, Colleges, & Institutions, 


CAN ALSO BE WORKED UPON PAPER. 


Oe Write for booklets, post free to readers of NATURE, of 
call and see the results amateurs have produced by our process: 


Manufacturers of Scientipe Apparatus, Cameras and Stands, 
Rotating Sectors, Instruments for the Measurement of Light 
and Colour, Speed Determination, &c. 


he 
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SUCCESSFUL PHOTOGRAPHY sven 
DULL WEATHER vou nave 


GOERZ 
DOUBLE ANASTIGMAT. 


The No. 3 
FOLDING 
POCKET 
KODAK, 


fitted with 

Shutter giving a 
variety of adjustable 
speeds and the 


GOERZ 
DOUBLE 
ANASTIGMAT. 


A Strong, Compact, and Efficient Pocket Film 
Camera, combined with the most perfect of 


C. P. GOERZ, 


1to6 HOLBORN CIRCUS, 
LONDON, E.C. 


APPROVAL PACKETS of Photos and Stereos 
are sent on application by Post for selection to any part of the 
World. No deposit required from responsible applicants. Please 

state require ments. 
PHOTOS. 
Paris Salon Pictures. 
Undraped Pic- 


Fruit, Flowers. 
Waves, Rustic 


Co..ections from noted Galleries. 


Prices from 3d. each to 15s. 
(13 Photos as 12). 


STEREO SLIDES (Bivocurar). 

‘““WEATHERCOCK,” by Boer War Scenes, Ani- 
Le Quesne. Unmounted, mals, Humorous, Statu- 
size 7in. by 1oin. at 2s. ary, Views (British, 
reign, Indian, Town 

and Country), Coronation - Procession and Indian 
and Naval view Scenes. Prices, 8¢. each; 8s. for 13. 
Order ‘* The Perfectoscope” Aluminium Stereoscope to be sent on 

approval, 5s. 6d. post free. This Stereoscope, with a number of 

Slides, forms a novel and elegant Present. 


BRDMAN™N PCBANZ 
STABLISHE 


116 LEIGHTON TERRACE, "BEDFORD HILL, BALHAM 
JUNCTION, LONDON, (sore aponess. 


Illustrated Catalogue, post free. 
Illustrated Catalogue, with a specimen Stereo Slide, rod., post free. 
Foreign Stamps up to One Spilling will be accepted from 
residents abroad. 


THE HIGHEST VACUUM 
READILY OBTAINED. 


ASK FOR 
LIST No. F. 45. 


PRICES FKOM £4 § O 


APPLY OF THE 
“GERYK” VACUUM PUMPS (FX5¥8%) 19 
Pulsometer Engineering 


Nine Elms Ironworks, Reading. 


PHYSICAL 
APPARATUS. 


Every description of Apparatus (including 
many unique forms) in all Departments of 
Physics, manufactured by Max Kohl, for 
whom we are the Sole Agents for the United 
Kingdom and its Colonies. 


These Instruments combine the best work- 
manship and finish with the lowest prices on 
the market. 

PPP PPP PP PPP PPE 


NATURE says :—‘‘ They supply almost everything re- 

quired for teaching purposes in a physical laboratory. 

Their goods are well known. Much of the apparatus is ex- 
tremely well arranged for the purpose for which it is designed.” 


ISENTHAL & CO., 


85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India and 
Colonial Offices, &c. 
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MUIRHEAD 


Makers of 
Induction Coils 
and all kinds 
of X-Ray 
Apparatus. 


Telegrams : 
“Secohm, London.” 


12 CARTERET STREET, 


Catalogue 
forwarded on 


Application. 


Telephone : 
779 Westminster. 


QUEEN ANNE'S GATE, 


WESTMINSTER, S.W. 


RESISTANCE FRAMES 


For use with Lantern. Arcs, and for general 
Laboratory Purposes. 


New design, compact, strong and light. Negligib‘e 


_Temperature Coefficient. Handsome finish. 
For 100 or 200 volt supply. All ranges in stock. 
Prices 30s. to 55s. 

ALSO SUPPLIED WITH REGULATING SWITCH. 


ROBT. W. PAUL, 
MANUFACTURER OF ELECTRICAL INSTRUMENTS, 


68 HIGH HOLBORN, W.C.; 
And at NEWTON AVENUE WORKS, NEW SOUTHGATE, N. 


AWARDED 9 MEDALS AT THE PARIS EXHIBITION 1900, 


JAS. J. HICKS, 


8. 9 & 10 HATTON GARDEN, LONDON? 
SCIENTIFIC INSTRUMENT MAKER 


TO THE 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


WHOLESALE MANUFACTURER 
Meteorological and Scientific Instruments 


OF EVERY DESCRIPTION, INCLUDING 


STANDARD MERCURIAL BAROMETERS, 
STANDARD ANEROID BAROMETERS, 
STANDARD THERMOMETERS of every KIND, 
PUMPS BOTH FOR VACUUM & PRESSURE, 


Air Meters, Anemometers, Boiling Point Aagaratne, 
Burettes, CATHETOMETERS, Clinometers, Drawing 
instruments, Eudiometers, Gas, Steam and Water 
Hydrometers, MICROSCOPES, Piane 
"FINDERS, SEXTANTS, Spectroscopes, 
meters, Sunshine Recorders, THEODOLITES. Wind 
Vanes, &c., &c., &c. 


Catalogues Post Free. (State which required.) 
ANY KIND OF SCIENTIFIC INSTRUMENT 


MADE TO ORDER. 
Prompt Attention to all Orders and Inquiries. 


pe Exceptional Terms to Colleges, Institutions, &c. 
Quotations submitted for gad Outfits or Single 


In 
q@ THERMOMETERS FOR STUDENT. WORK A SPECIALITY. 
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WORLD TRAVEL FREDK. JACKSON & Go. 


by HENRY S. LUNN, M.D., B.Ch., 


W. HOLDSWORTH LUNN, and CONNOP F. s. PEROWNE. 14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in’ 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 


Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


SPRING CRUISE 


On the S.Y. ARGONAUT, tonnage 3273, h.p. 4000. 
First-class cuisine. Electric light. 


April 30th to Ma 
Marseilles, Naples, Palermo, Algiers. 
Lisbon and Tilbury. An Eighteen D 
Guineas and upwards. 
£10 10s., £11 11s., £13 13s. and £14 14s. Tours to Rome, 
including Dover, Calais (or Boulogne), Paris (or Lucerne). 
on 


Return Fieket, and 7 Days’ Accomm 
Full particulars from THe SECRETARY, 5 Endsleigh AND EVERY LABORATORY REQUIREMENT. 
Gardens, Euston, N.W. Illustrated Catalogue of Apparatus, with Price 
List of Chemicals, free on application. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO- ROTOSCOPE CINEMATOGRAPHS. 
E MOST PERF THE ENTOMOLOGISTS’ MONTHLY 


No Flickerin: rb ag 27 7 
The Me ering Photo for taking the Pictures. MAGAZINE. 


Illustrated Lists, 2d. Si 

See Mr. Hucuns’ PATENT COMBINATION OPTICAL LANTERN, Price Sixpence, Monthly. 

iniature tern constructed for ALDEN, great | Edited by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. Doucras 
success. New drogen Microsco; Science Lanterns for Class De- 
monstration. M cent Results. cote Triple, Prize Medals, Highest W. W. Fowzer, M.A., F.L.S., R. McLacutan, F.R.S., E. Saunpers, 
Award. — to the Royal Polytechnic Institution, Dr. H. GRaTTAN F.L.S., and 
GUINNESS, Patent Pamphengo Science Lanterns. The Universal Lorp Watsincuam, M.A., LL.D., F.R.S. 
Lantern 4- "7 Condensers, 4-wick Lamp, Portrait Combination front = a 

standard articles 


Lenses, 18s. ., Marvellous value. Science Lecture Sets. Novelties. This beat connected wich En I 
The Lantern “kaleidoscope Cheapest Lantern Outfits in the World. | on all sul ones oes and especially on the Ghecen of of 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; | the Briti 
Mlustrated pages, of “tie Shillings per Annum, post free. 
an cture Sets, Science Subjects, Views, &c., 6d. ; i . 
Postage, 2d Pamphlets Free. W. C. HUGHES, | London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 


ays’ 


Apparatus for estimation of sulphur in spent oxide. 


Brewster House, 82 Mortimer Road, Kingsland, N. x Paternoster Row. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 
POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALYANOMETERS. 
POTENTIOMETERS. STUDENTS’ 
SPECTROMETERS. SPHEROMETERS. 
INDUCTION COILS A SPECIALITY. 
Sole Makers of Wagg’s Le ear Table for X-Ray 


ov CHARING CROSS ROAD, LONDON, W.C. 


MACMILLAN & CO.’S LIST. 


LIFE AND LETTERS OF THOMAS HENRY HUXLEY. 


By his son LEONARD HUXLEY. With Portraits. In 3 vols. Globe 8vo. 12s. net. [Zversley Series. 


NEW GEOMETRIES TO MEET THE NEW REQUIREMENTS. 
PRACTICAL EXERCISES IN GEOMETRY. By W. D. Eccar, M.A., Assistant 


Master at Eton College. Globe 8vo. 2s. 6d. 
EDUCATIONAL NE WS.—“ Can be heartily and unreservedly recommended to teachers.” 


THEORETICAL GEOMETRY FOR BEGINNERS. By C. H. Attcock, Senior 


Mathematical Master at Eton. Globe 8vo. 1s. 


GEOMETRICAL DRAWING AND DESIGN. By J. Humpnrey Sranton. Adapted 


to the Requirements of the Board of Education. Globe 8vo. 2s. 6. 
SCHOOL WORLD.—“ Mr. Spanton’s book thoroughly deserves a trial, and will, we think, prove an unqualified success.” 


PRIMER OF GEOMETRY, COMPRISING THE SUBJECT-MATTER OF. EUCLID 


I.-I1V., TREATED BY THE METHODS OF PURE GEOMETRY. By H. W. CROOME SMITH, B.A. 
Grown’ 8vo. 25. 
SEVENTH EDITION NOW READY. WITH A CHAPTER ON GRAPHS. 


ELEMENTARY ALGEBRA FOR SCHOOLS. By H. S. Hatt, M.A., and S. R. 


KNIGHT, B.A. 35. 6¢. With Answers, 4s. 6d. Key, 8s. 6d¢8 Answers, Is. 


A SHORT INTRODUCTION TO GRAPHICAL ALGEBRA. By H. S. Hatt, M.A. 


Second Edition Revised and Enlarged. Globe 8vo. Is. 
SCHOOLMASTER.—“* This little book is invaluable.” 
MACMILLAN AND CO., LIMITED, LONDON. 
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Phoenix Assurance Co., Ltd. E 
PHGINIX FIRE OFFICE. WATKINS & DONGASTER, 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. AND MANUFACTURERS OF 
MODERATE RATES. ABSOLUTE SECURITY. CABINETS AND APPARATUS 
ELECTRIC LIGHTING RULES SUPPLIED. FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 

LIBERAL LOSS SETTLEMENTS. BRANCHES OF NATURAL HISTORY. 
PROMPT PAYMENT OF CLAIMS. SPECIAL SHOW-ROOM FOR CABINETS. 


LOSSES PAID OVER £25,000,000. 
’ ga Our Catalogue (96 pp.) Post free on application. 
ESTABLISHED 1861. N.B.—For Excellence and Superiority of Cabinets 


BIRKBECK BANK. % 


Southampton Buildings, Chancery Lane, London. ' A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
DEPOSIT ACCOUNTS lo | AND SKINS. 
2 fo repayable on demand. 3 ° | Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
The BIRKBECK ALMANACK, with full particulars, post free. | true to Nature. 


| All Books and Publications on Natural History supplied. 


C. A. RAVENSCROFT, Managing Director. 
36 STRAND, LONDON, W.C. 
ALB ERT EDWAR D JAM RAC HH (Five Doors from Charing Cross.) 


7 MINERALS, ROCKS, OR FOSSILS. 
ALIST, COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES. 
180 ST. GEORGE STREET EAST. 50 Specimens, 10/6 ; 100 do., 21/=; 200 do., 42/-; 300 do., 84/- 
Implements of bay al Tate. Idols, Sacred Masks, Peruvian Pottery, Adapted for Examinations in Geology and Mineralogy. 
s, Gongs, Shells, and other Curios. A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 


selection. Specimens sent on approval. 
f C 1 
LIVING SPECIMENS FOR Glase-Capped Boxes, Card Trays, and all ‘Geological and 
S. 
TH E M iC R O SCO Pp E. Cabinets, Trays, ca Seeseisned tains made to order. 


orticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
25 BALSALL HEATH ROAD, BIRMINGHAM. Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 
MARINE BIOLOGICAL ASSOCIATION’ | Minerals For ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
OF THE UNITED KINGDOM. | FROM ALL BRITISH FORMATIONS. 
The following animals can always be supplied, either living | Top Boxes, Geological Aj us, Cabinets, ae eg Bay & 
or preserved by the best methods :— Slides of Rock Sections. 
Sycon ; —, Alcy- ALL LISTS FREE OF 
Nett teak Lean | SAMES R. GREGORY & 
Gammarus, Ligia M sis, Nebalia, Carcinus; Patella, Buccinum, Eledone, MINERALOGISTS, &c., 


Pectens eG risia, Pedicellina, Holothuria, Asterias, Echinus; | 7 Science & Art Department, British, Indian, & Colonial Museums, &c. 
Ascidia, Salpa ( reserved), Sc ~ op Raia, &c., &c. Office and Stores :— 
For prices cull oons detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. | 1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


Mr. HENSON has just purchased a fine series of the most Beautifully Crystallised Schwartzem- 

bergites, Percylites, Caracolites, Atacamites, Brochantites, and Enargites, 

that have ever been on sale; also some Very. Magnificent Specimens of Proustite, Sanguinite on 

Proustite, Argentite, Pyrargyrite, and Jamesonite, Wulfenites and Linarites from Bolivia ; also 
an entire Meteorite, weighing 8}lbs., found at Caracoles. 


SAMUEL HENSON, . 
97 REGENT STREET, LONDON, W. | 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR 
& s. dd, 


| 

To ALL heer ABROAD :— One Eighth Page, or Quarter Column . .018 6 
Yearl 110 6 Quarter Page, or Halfa Column. . . . .1 15 © 
Half-vearl og 6 Half a Page, ora Column ....... 
* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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PRPATENT 


ATWOOD MACHINE (Patent). 
OUR ORIGINAL PATTERN GREATLY IMPROVED. 


New Release (Patent), Dropping Platform done over with, Aluminium Wheel, Agate Bearings, Extra Weights. 
machine is now a practical Instrument, and with each a Certifica rtificate is given, together with a Pamphlet of = Sol 


PRICE COMPLETE 15s. ‘NET. 
PHILIP HARRIS & CO., Lim., BIRMINGHAM and DUBLIN. 


CROSSLEW’S ENGINES. 
GREAT REDUCTION 
RECENTLY IN GAS 


Represents J type in Oil o =  Crossiey’s Portable Oil Engine 

14 effective horse power.) no = FY “A Show, Cardiff, June, 1901. 


Immediate delivery for Stock  < ENGINES DELIVERED.—Up to 
Sizes of Engines. 2 7. Bee the end of 1902, 46,150 engines 
have been delivered, representing 

648,421 B.H.P. 


CROSSLEFT BROS., I-TD., OPENSHAW, MANCHESTER. 


MICROSCOPIC OBJECTS. NEW ITEMS in 
NEW AND INTERESTING. WATSON’S RECENTLY ISSUED 


CATALOGUE OF MICROSCOPES. 


(167TH EpitIon, 152 P4GES.) 


NEW HOLOSCOPIC SUB-STAGE CONDENSERS. 


THE MACRO. ILLx. for illuminating large objects when 
phing with Holostigmat or other low-power Lenses. 
pletely mounted, £1 10s. 


THE MALES-WATSON TWO-SPEED FINE ADJUST- 
Cerebral vl MENT. Ingenious, gives great range of speed. Very efficient. 
Anatomy of Honey Bee complete on one Slide NEW MICROSCOPES for Students, Metallurgy, Travellers 
EXHIBITION SLIDES, a fine assortment of arranged Diatom groups, and Museums. 

apace objects for Spot Lens, from 6s. 6d. to 1 MICRO. LAMPS for Electricity and Gas. 


bscriber_ to WATSON & SONS’ CIRCULATIN ials , verythi o-date 


Complete Catalogue of Microscopic Objects on application Deft. 3. The above Catalogue sent post free on application Deft. 2. 


W. WATSON & SONS, Opticians to H.M. Government, 313 High Holborn, London, W.C. 
ESTABLISHED 1837. 16 FORREST ROAD, EDINBURGH, and 78 SWANSTON ST., MELBOURNE, AUSTRALIA. 


DALLMEYER'S TELE: PHOTO. LENSES & ATTACHMENTS 


Enable you to take Photographs of Distant or Inaccessible 
Subjects of sufficient size to be of practical value. 
Da Indispensable for use in all departments of Natural 


History Field Work (especially Dentihotagy) and also 
to Architects. 


Price from £3 15s. 


5. 
Malarial Parasite in Capillaries of Brain .. 4 
Section of Flexible Sandstone, an entirely new and brilliant object 
for the Polariscope 
Karyokinesis in Root o of Water Lily. Very fine ovo 35. “od. and 4 
Young Amphioxus entire __... on, 3 
of cous Bound Beautiful Slide for Exhibition 
S.W. of Australia from = of hue M. s. 
** Challenger 


Leaf of with | captured Insects... 
Submaxillary Glands from Honey Bee. Quite new ... 


Prices and Particulars on application... Estimates and 
advice free. ' 


Stigmatie Lens fitted Attachment. J. H. DALLMEYER, Ltd., 


(These Attachments cont be fitted to any good Lens.) , 25 Newman Street, London, W. 


uy 


Printed by Richarp CLay anp Sons, Luourep, “2 & breaadtreet Hin, Queen Victoria Street, in the City ot 
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GENERAL LIBRARY, 
UNIV. OF MICH. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
: Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1743, VOL. 67]. 


THURSDAY, MARCH 26, 1903. 


PRICE SIXPENCE. 


. Registered as a Newspaper at the General Post Office.) 


All Rights are Reserved. 


Electric Lantern Microscope 
and Micro-Polariscope for 
Horizontal and Vertical 
Projection. 


This instrument can be used in a 
vertical position, so that objects 
which ,have to be kept horizontal, 
such as fresh cut histological or 
pathological. specimens, or tanks 
containing minute living: organisms, 

,. can be-projected on the screen. 
ILLUSTRATED CATALOGUE, 
SIX STAMPS 


NEWTON & CO., 
3 FLEET STREET, LONDON. 


THE HIGH GLASS LENS. 


Orthostigmat 


FULL CATALOGUES FREE 


FROM THE MANUFACTURERS. 


R. & J. BECK, LTD., 


68 CORNHILL, LONDON, 


IMPROVED 


HYGROMET ER 


WITH 


GILDED SURFACES. 


be used with an Aspirator or an 
India-Rubber Pressure Ball. 


THE SMALLEST FORMATION 
OF DEW READILY OBSERVED. 


With 2 Thermometers, Ether Bottle 
and Pressure Ls in Wooden 
Travelling tase, 


£5. 
JOHN J GRIFFIN & SONS, 


20-26 Sardinia Street, 
Lincoln’s Inn Fields, London. 


_NEGRETTI & ZAMBRA’S 
LONG RANGE 
BAROMETERS. 


The Glycerine Barometer has a tube containing both 
Mercury and Glycerine. The . hter specific gravity of 
the latter and the difference in the bore of the tube in 
which it rises and falls increases the scale to about 8 inches 
for each inch of the ordinary mercurial column. 

By means of this interesting instrument the smallest 
variations in the atmospheric pressure are quite notice- 
able, differences of tooth of an inch being easily read 

without the aid of any vernier or magnifier. 


Wey 
te 


ait 


Further Particulars and Prices of this and other 
long ravige Barometers sent on’ application to the 
Manufacturers— 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 


4s CORNHILL, anv 122 REGENT 
STREET, Lonpon. 
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UNIVERSITY OF BIRMINGHAM. 
CHAIR OF EDUCATION. 


The Council invites applications for a Professorship of Education. 

The salary offered is £750, plus official travelling expenses. ~ ; 

Applications, supported by such evidence as the candidates may think 
suitable, must be received on or before Saturday, April 18. 

Further particulars may be obtained from 


GEO. H. MORLEY, Secretary. _ 


UNIVERSITY OF BIRMINGHAM. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


Sprectat of MopERN LANGUAGES. - 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 


Leading to Degrees and Diplomas. 


Att Courses AND DEGREES ARE OPEN TO BOTH MEN AND WoMEN 
StTupEnNTs. 

In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree: 


Sylabuses with all information will be sent on application to the 
SECRETARY. 


MANCHESTER LITERARY AND 
PHILOSOPHICAL SOCIETY. 


An ASSISTANT SECRETARY and LIBRARIAN will shortly be 
appointed. Salary, £120 per annum. Candidates are required to have an 


LONDON HOSPITAL MEDICAL 


COLLEGE. 


The SUMMER SESSION commences on MAY 1, 

The Hospital is the largest in England ; nearly 800 beds are in constant 
use, and no beds are closed. In-patients last year, 13,364; Out-patients, 
169,020; Accidents, 28,532" Major Operations, 2,469. 

APPOINTMENTS.—Seventy qualified appointments are made annually, 
and more than 150 Dressers, Clinical Clerks, &c., appointed every three 
months, All are free to Students of the ge. Holders of Resident 
Appointments have Free Board. 

SCHOLARSHIPS AND Prizes.—Twenty-seven Scholarships and Prizes are 

iven annually. Students entering in May can.compete,for the Entrance 
holarships in September. 

As one of the constituent schools of the University of London, complete 
Courses of Instruction are provided for the Medical and Surgical Degrees 
of the University. 

Special entries for Medical and Surgical Practice can be made. 

A reduction of 15 gs. is made to the Sons of Members of the Profession. 

ENLARGEMENT OF THE COLLEGE.—New Laboratories and Class-rooms 
for Bacteriology, Public Health, Operative Surgery, Chemistry, Biolozy, 
&c., are now in full use. ' 

The Club’s Union Athletic Ground is within easy reach of the Hospital. 

The College is easily approached by the Central London, the Metro- 
politan, and other 

For Prospectus and information as to Residence, &c., apply, personally, 


or by letter, to 
MUNRO SCOTT, Warden. 
Mile End. E. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


(UNIVERSITY OF LONDON.) 


The SUMMER SESSION will begin on May 1, and Students then 
entering will be eligible to compete for Entrance Scholarships of the com- 
bined value of £360 in the following September, as well as for the numerous 
Medals, Scholarships, and Prizes awarded during the period of Studentship. 

By the commencement of the Summer Session the Governors will have 


acquaintance with French and German. Applications, accomp by 
not more than five References, to be sent to the SECRETARIES not later 
than April 4. 

36 George Street, Manchester. 


EAST LONDON TECHNICAL 


COLLEGE. 
TECHNICAL EDUCATION BOARD INTERMEDIATE COUNTY 
“SCHOLARSHIPS EXAMINATION, JUNE, 1903. 


The Diapers’ Company offer Twenty Scholarships, varying in value 
from £10 to £20 per annum, tenable at the College for two or three years, 
and entitling the holders to exemption from tuition fees. 

Particulars may be obtained from the Drrecror or Srupies at the 
College, or from the CLERK to the Drapers’ Company, Drapers’ Hall, 
Throgmorton Street, E.C. 


AN ANALYST and METALLURGICAL 


: CHEMIST, having special duties to perform during the next three 

' years, is desirous of meeting with a fully qualified Gentleman (Univer- 
sity degree and F.I.C.) having command of £500 to £1000, and willing 
to enter into an arrangement for the conduct of his practite with 
ultimate optional partnership. Exceptional opportunity.—Address, 
“Luce,” Office of Nature. 


RESEARCH ASSISTANT wanted by 


Professor Senier, Queen's, College, Galway. Must be thoroughly 
trained to conduct enquiries in Organic Chemistry. Applicants will 
please state previous experience, give references to any published 
papers, and say what salary they would expect. 


The Secretary of the Mount Vernon Hos- 


pital for Consumption will be very grateful for gifts of back numbers 
of the British Medical Journal and Lancet, to complete the volumes 
‘in the ‘Hospital Library.—Offices: 7 Fitzroy Square, W 


PRACTICAL AND THEORETICAL TUITION 


In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 
R. C. T. Evans, B.Sc.(London), 
Director of the 
Heatucote Science LABorATORIES, 
. 9 Heathcote Street, Gray’s Inn Road, W.C. 


CHEMIST, 28 (Inter. A.I.C.), several years 


experience in Chemical and Bacteriological Work, desires engagement, 
preferably with an analyst.—Address “ L.,” c/o Nature Office. 


FOR SALE.—NATURE, Vols. 51, 52, 59 


and, 60, with Index Numbers.—Offers. to be addressed to E.,” 
c/o Nature Office. 


completed the arrang for op gf AN ADDITIONAL 50 BEDS on the 
Medical side of the Hospital. 

The numerous Hospital Appointments in both special and general 
departments are open to Students without Gana and the holders of 
Resident Appointments are provided with board and lodging. 

School provides the full Curriculum for the L.D.S. 
ngland. 

~ Handbook of Information for those about to enter the Medical Pro- 
fession will be forwarded on application. 

For Prospectus of the School, containing full particulars as to Fees, 
Course of Study advised, Regulations for Residents im the College, &c., 
apply _—— y, or by letter to the Dean, Guy's Hospital, London 

ridge, S.E. 


ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT, S.E. 
A SCHOOL OF THE UNIVERSITY OF LONDON. 


The SUMMER SESSION will COMMENCE on MAY 1. 

The Hospital occupies one of the finest sites in London, and contains 602 
Beds. 

TWENTY-SIX ENTRANCE and other SCHOLARSHIPS and 
PRIZES of the value of more than £500 are offered for Competition each 
year. 

Upwards of 60 Resident and other Appointments are open to Students 
after qualification. 

A Student’s Club forms part of the Medical School Buildings; and the 
Athletic Ground, nine acres in extent, situated at Chiswick, can be reached 
in forty minutes from the Hospital. 

A Prospectus, containing full particulars, may be obtained from the 
Medical Secretary, Mr. G. RENDLE. 


H. G. TURNEY, M.A., M.D.Oxon., Dean. 


UNIVERSITY COLLEGE, LONDON. 
* (UNIVERSITY OF LONDON.) 


FACULTY OF MEDICINE. 
The SUMMER SESSION begins on TUESDAY, APRIL 21. : 
The work is arranged so that a Student may advantageously begin his 
Medical Curriculum then. 

Full information may be obtained from either of the undersigned. 

J. R. BRADFORD, M.D., D.Sc.,, F.R.S., 

Dean of the Faculty. 
T. GREGORY FOSTER, Ph.D:, Secretary. 


Prelim. Sci., Inter. and Final B.Sc. 


AND ALL SCIENCE AND MEDICAL EXAMS. 


PRACTICAL AND THEORETICAL TUITION in 
BOTANY, CHEMISTRY, PHARMACOLOGY & THERAPEUTICS. 


Especial Course of Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY fer INSTITUTE OF CHEMISTRY 
EXAM. 


Freperick Davis, 49 and 51 Imperial Buildings, Ludgate Circus, E.C. 
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NATURE. 
BROWNING’S SPECTROSCOPES. 


KAMMATOGRAPH. 


A FILMLESS 
CINEMATOGRAPH. 


500-600 Pictures on one 
Glass Plate. 


these pictures life-size. _ This Instrument will. show many of Fraunhofer’s lines, the bright 
lines of the metals and gases, and the absorption bands in coloured gases, 

crystals, or liquids. 

No. 1, with Plain Slit ... 
2 Adjustable Slit, &c., in Morocco Case > 
3 »» Achromatic Lens, &c.,in Morocco Case £ 
4 os and Comparison Prism, in 
5 eis Photographed Micrometer Scale for 
gauging the position of the lines and bands of the 
various Spectra, Adjustable Slit, Achromatic Lens, 
and Right-Angled Prism for showing two Spectra 
in comparison ; in Morocco Case oe salt ad 
Clip Stand for either of the above, 9s. 6d. 


STUDENT'S SPECTROSCOPES, £7, £8 16s., and £15. 
Tllustrated Catalogue of Spectroscopes and Spectrometers Post Free. 


THIRD EDITION. 
With a Special Chapter on the Rain-Band Spectroscope. 


HOW TO WORK WITH THE SPECTROSCOPE. 


A Manual of Practical Manipulation with Spectroscopes of all kinds. 
Including Direct-Vision Spectroscopes, Rain-Band Spectroscopes, Chemical 
aes Spsctroscopes, Solar Spectroscopes, Star Spectroscopes, Automatic Spectro- 
scopes, Micro-Spectroscopes, Bessemer Spectroscopes, and accessory 
SPECIALITIES MANUFACTURED BY_US :— With T. 

7 weniy Engravings a iagrams, 
OXYGEN AND AND OTHER By JOHN BROWNING, F.R.A.S., F.R.M.S., &€., &€. 
SCIENTIFIC APPARATUS. PRICE SIXPENCE. SENT POST FREE SEVENPENCE, 


gar Catalogue post free to readers of NATURE. JOHN BROWNING 
> 


KAMM & CO., Scisniitc MANUFACTURING OPTICIAN, 
POWELL STREET, 78 (Late 63) STRAND, LONDON. 


ENGLISH MADE DRAWING INSTRUMENTS 


“The Eggar’s Geometry” Preparatory Set. 


n ( 
Polished Mahogany Hinge Pocket Case, 8/6 ea. In Slip (; 
vered Case, 6/6 ea. Rem 
“The New Approved Preparatory Winchester Set. ANGER AEPHERD & OW 
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ra’ Winc 
In Polished Mahogany Hinge Pocket Case, 7/3 ea. In Slip 
Covered Case, 5/G@ ea. 
“The Harrow Mark Reducer.” Post Free, 13/- 
Discounts ON APPLICATION. 
SOLE MAKERS-BSTON & MANDER, 
61 Old Compton St., London, W. 


Just Out, Section B. Drawing Instrument Illustrated Price List, sent by ~~?) 
Return of Post on receipt of three penny stamps. : f 


NEW NATURAL HISTORY LANTERN SLIDES. OL 
“THE EARLY LIFE OF THE YOUNG CUCKOO.” | OUR 
Five Marvellous Lantern Slides from Negatives taken direct from > Lo NON. 


Nature, with descriptive Booklet. 7s. 6d. post free. ee ic" 


: “IN BIRDLAND.” 
240 Slides of Birds, Nests, Eggs and Young, from Mr. Ouiver G. WT ody, ‘ 


LISTS POST FREE. 

, SANDERS & CROWHURST, 

SHAPTRSOURY AVENUE, LONDON, W. An Invaluable Aid to all Science Workers. 


TYPE.WRITING UNDERTAKEN ByY| “AN BE USED WITH ANY PLATE CAMERA OR KODAK. 
TINE MSS. (Classical Intermediate Art, Cambridge Higher COMPLETE OUTFITS m= 25s. 
Local, thorough acquaintance with Modern Languages). esearch, — —__—_——— —— 


Revision, Translation. Scale of eg on application. The Cam- | §pecial Outfits for particular classes of work as supplied to 


bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. the principal Governmént Departments, Colleges, & Institutions. 


BOOK BUYERS’ BARGAINS. CAN ALSO BE WORKED UPON PAPER. 


Special March Supplemental LIST of PUBLISHERS’ REMAINDERS. | gg Write for booklets, post free to readers of NATURE, or 


All greatly reduced in price. Works in nearly all branches of Literature 
including Selene. Also Catalogue of New Books at Discount Prices. | Call and see the results amateurs have produced by our process. 


Free on application. nnn Wan 

$ ; Manufacturers of Scientific Apparatus, Cameras and Stands 

H. J. GLAISHER, Remainder and Discount Bookseller, | Rorating Sectors, Instruments for the’ Measurement of Light 
- 57 Wicmore STREET, LonpDoN, W. and Colour, Speed Determination, &c. 
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CHAPMAN & HALL’S 
NEW PUBLICATIONS. 
HAND-BOOK FOR STREET RAILWAY 
ENGINEERS. By H. B. ANDREWS, C.E., Morocco, 5s. 6d. net. 
STEREOTOMY. By Arthur W. French, 


, E., Professor of wx Engineering, Worcester Polytechnic Institute : 
Assoc. M. Am. C.E., and Howard C. Ives, C.E. 8vo. ros. 6d. net. 
THE PRINCIPLES OF ANIMAL NUTRI- 
TION. With Special Reference to the Nutrition of Farm Animals. 
By H. PRENTISS ARMSBY, Ph.D., Director of the Pennsylvania 
State College Agricultural Experiment Station. 8vo. 175. net 
A TREATISE ON ROADS AND PAVE- 


MENTS. By IRA OSBORN BAKER, C.E., Professor of Civil 
Engineering, University of Illinois. 8vo. rs. net. 


KINEMATICS OF MACHINES. By 


R. J. URLEY, B.Sc., Ma.E., THOMAS WORKMAN, Professor of 
Mechanical tg McGill OF  SIMPI 230 figures. 175. net. 
THE DESIGN PLE ROOF- 
TRUSSES IN WOOD ma, By MALVERD A. HOWE, 
CE., Professor of Civil Engineering, Rose Polytechnic Institute. 

67 figures, and 3 folding plates. 8s. 6c. net. 


LEA” SMELTING. The Construction, 


Fquipment, and Operation of Lead Blast-furnaces, and Observations 
«n the Influence of Metallic Elements on Slags and the Scientific 
Handling of Smoke. By MALVERN WELLS ILES, Ph.D., Some- 
time Assistant Instructor, School of Mines, 
Columbia University. remo. 1os. 

MATERIALS OF MACHINES. By 
ALBERT W. SMITH, Professor of Mechanical Enginet ing in Leland 
Stanford Junior University, California. 12mo. 17 figures. 4s. 6d. net. 

TBOOK OF INORGANIC 
CHEMISTRY. By Dr. A. F. HOLLEMAN, Professor Ordinarius 
in the University of Groningen, Netherlands. Rendered into English 
by COPE D., Instructor in Syracuse University. 
8vo. ures. 6d. 

A ‘TEXT-BOOK OF ORGANIC CHE- 
MISTRY. By A. F. HOLLEMAN. Translated from the second 
Dutch edition by A. JAMIESON WALKER, Ph.D. (Heidelberg), 

A., Head of the Department of Chemistry. Municipal Technical 
College, Derby, England, assised by OWKN E. MOTT, Ph.D. 
(Heidelberg), Demonstrator of Chemistry, Municipal Technical College, 
Derby, England. Part I. 6s. 6d. net. Part Il 5s. 6d. net. 


London: CHAPMAN & HALL, Ltd., 11 Henrietta St., 


REYNOLDS & BRANSON, Lr, 


LABORATORY OUTFITTERS. 
Sole Authorised Makers of the 


ii STROUD & RENDALL 
SCIENCE LANTERN 


or Vertical and Horizontal Projection 
of Slides and Af paratus. 


1802 UNIVERSAL moos. (Patent). 
Packs in Case 21” x 8” x 


A new Model introduced to meet all demonstrators. 

Many novel advantages. Open front —_ and adjustable table for tal? 

apparatus. Prisms silvered or plain. ected optical parts. Suitable 
for Arc, Lime Light, Acetylene, &c. 


Price complete, as illustrated, £9 9s. 
1901 MODEL, as formerly advertised, and with one prism, £8. 


lilustrated Catalogue of Physical and Chemical Apparatus, 350 pp. and 
1200 Jilustrations, free to Principals, Teachers, &c. al 


Special Designs made to instructions in our ewn workshop. 


14 COMMERCIAL STREET, LEEDS. 


The Couple, consisting of a platinum, platinum-iridium junction, 
is enclosed in a porcelain tube. The temperature obtained is 
measured on a special form of voltmeter reading to 1600 degrees 
Centigrade. Each division on the dial is equal to 25 degrees 
Centigrade. 
PRICE OF THE INSTRUMENT complete 
with couple and leads as shown in the $1 3 17 0 
illustration 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT C0., Ltd., 
CAMBRIDGE. 


CROMPTON POTENTIOMETER SYSTEM. 


Bifilar Adjustment Head of Reflecting 
Galvanometer. 


647 
WRITE FOR DESCRIPTIVE PAMPHLET TO 


CROMPTON & Co., Limited, 
«» CHELMSFORD, ENGLAND. 
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OPTICAL WORKS, 
JENA. 


433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils and 
other Scientific Instruments and Engineering 
Appliances to the Government Departments. 

Special Patterns of Instruments made to order. , ? 

Every ee is absolutely guaranteed and will be shown in opera- 
tion if desired. 
a he illustration (0°4 in. to the ft. scale) is from a photograph of the 44-in. 
Spark — Coil designed and made by my firm for W. SporTiswoope, 
Esq., F.R.S. 
NEW TRIPLE-POLE MERCURY BREAK, giving a strear-like effect 

when used with Apps’ Patented Induction Coil (this can be fitted to 


any Induction Coil), £6 6s. 
HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 
The Model Apparatus adopted for South Africa, with Batteries, small 

Steam Motor, &c., as supplied for the Field Hospitals, from £50. 
HIGH FREQUENCY APPARATUS of the latest models. 

ATTENDANCE AT THE ABOVE OFFICES EVERY AFTERNOON. 
1 beg to state that the report of my ~~ id retired from business is not 
correct. 


PRICES fer return post. 


single sh 


MICROSCOPE DEPARTMENT. 


Microscopes and Accessories. 
Suited to every class of Scientific and Technical Research. 


Recent Models: 
graphic Stand with extra wide 
tube and specially accurate 
and 
Equally 
observation. Greenough Bino- 
cular dissecting Microscope, 
with double Objectives, giving 
true stereoscopic vision. 
Czapski’s Corneal Microscopes, 
indispensable to oculists. 
Achromatic and Apochromatic 
Objectives of finest quality and 
guaranteed permanency. 
Highly recommended: Sliding 
Objective Changers, offering 
the greatest facility for rapidly 
changing from one Objective 
to another combined with per- 
fect accuracy in centring. 
‘Abbe’s Binocular Stereoscopic 
Eyepiece, which can be used on Monocular Instru- 
ments. This Eyepiece has been perfected so that a 
image is seen through each ocular, even 
with the use of high power objectives. 


Detailed Catalogues of any Department, Post Free. 


Photomicro- 


slow fine adjustment. 
suitable for visual 


LONDON BRANCH: 


29 MARGARET ST., 
REGENT ST., W. 


FOR RONTGEN-RAY« FINSEN LIGHT WORK 


THE 10-InNCcCH 


INDUCTION COILS 


@ 


MANUFACTURED BY 


MARCONI’S WIRELESS TELEGRAPH C0., 


HIGHEST EFFICIENCY, BEST WORKMANSHIP, GREATEST 
DURABILITY, LOWEST PRICE. 


In constant use in all parts of the World. 


Descriptive Price List Post Free on application to 
18 FINCH LANE, LONDON, E.Cc. 


JENA LABORATORY GLASSWARE. 


. + action of corrosive chemicals. 
YENP/ Combustion Tubing for Elemen- 
trave Marx. {ary Analysis. 


BOILING FLASKS, BEAKERS, 
RETORTS, TEST TUBES, TUBING 
XPLOSION FURNACES, 
COMPOUND P.) 
= Resisting in a high degree sudden 
changes of temperature and the 


TUBING (D.R. 


Price-list sent 
on application. 


SCHOTT & GEN. Glassworks, Jona (GERMANY). 


The Jena Glasses are, in the U.K., on sale with the following firms : 


Birmingham. 

F. E. BECKER & CO. (W. and 
J. George, Ltd., Successors), 159 
and 160 Great Charles Street. 

PHILIP HARRIS & Co., Ltd., 
Edmund Street. 

Dublin. 
F. E. BECKER & CO. (W. and 
. George, Ltd., Successors), 182 
Great Brunswick Street. 

PHILIP HARRIS & Co., Ltd., 

179 Great Brunswick Street. 


Glasgow. 

F. E. BECKER & CO. (W. and 
. George, Ltd., Successors), 36 
enfrew Street. 

Leeds. 

REYNOLDS & BRANSON, Ltd., 


14 Commercial Street. 


Manchester. 

FREDK. JACKSON & Co., 
14 Cross Street. 

JAMES WOOLLEY, SONS & 
Co., Ltd., P.U. Box 541. 

London. 

BAIRD & TATLOCK, 14 Cross 
Street, Hatton Garden, E.C. 

F. E. BECKER & Co. (W. and 
J. George, Ltd., Successors), 

to 37. Hatton Wall, Hation 

Bardens E.C. 

A. GALLENKAMP & Co., Ltd., 
19 and ao Sun Street, Finsbury, 


JOHN J. GRIFFIN & SONS, 
Sardinia Street. 
Lincoln’s Inn Fields, W.C. 
TOWNSON & MERCER, 34 
Camomile Street, E.C. 


For Photography, Unsurpassed for fine definition. 
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MACMILLAN & CO.’S BOOKS FOR THE SPRING. 
THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S, F. 


wWwoRMs, LEECHES, Sc. 
VOLUME II. 

Flatworms. By F. W. GAmBLE, M.Sc. Nemertines. By 
Miss L. SHELDON. Threadworms, &. By A. E. 
M.A. Rotifers. By Marcus Hartose, M.A. 
Polychaet Worms. By W. BLAXLAND BENHAM, 
D.Sc. Earthworms and Leeches. By F. E. Bep- 
DARD, M.A., F.R.S. Gephyrea, &c. By A. E. 
SurpLey, M.A. Polyzoa. By S. F. Harmer, Sc.D., 


F.R.S. . 
SHELLS. 
VOLUME III. 
Molluscs and Brachiopods. By the Rev..A. H. CooKE, 
A. E. M.A., and F, R. C. Regep, M.A. 
INSECTS & CENTIPEDES. 
VOLUME V. 
Peripatus. By Apam SEepGwick, M.A., F.R.S. Myria- 
pods. By F. G. Sincrair, M.A. Insects. Part I. 
By Davin Suarp, M.A., F.R.S. 


HARMER, Sc.D., F.R.S., 
To BE COMPLETED IN TEN VOLUMES. 


anp A. E.’ SHIPLEY, 
PRICE 175. NET EACH. . 


INSECTS. PART II. 
VOLUME VI. 

Hymenoptera continued (Tubulifera and Aculeata), Coleop. 

tera, Strepsiptera, Lepidoptera, Diptera, Aphanip. 

tera, Thysanoptera, Hemiptera, Anoplura. by 

Davip SHarp, M.A., F.R.S. 


AMPHIBIA & REPTILES. 
VOLUME VIII. 
By Hans Gapow, M.A., F.R.S. 


BIEDsS. 
VOLUME Ix. 
By A. H. Evans, M.A. With numerous I Illustrations by G. E. 


LODGE. 
MAMMALIA. 
VOLUME xX. 
By FRANK Evers BEepparpD, M.A. Oxon., F.R.S., Vice- 


Secretary and Prosector of the Zoological Society of 
London, 


M.A, 
8vo. 


*,* The volumes dealing with FISHES and THEIR KINDRED, and SPIDERS, SCORPIONS, and CRUSTACEA, 
are in the Press, and the remaining volume, dealing with PROTOZOA (including Sea Anemones, Jelly Fish, Star Fish, &c.), 


is in active preparation. 


THE GARDEN. 


Children’s Gardens. By the Hon. Mrs. EVELYN CEcIL 
(Alicia Amherst). With about 40 Illustrations. Extra Crown 8vo, 6s. 

The Book of the Rose. By the R 
M.A. Illustrated. New and Revised Edition. 

Elizabeth and Her German Garden. 
Extra Crown 8vo. Illustrated dition, White Buc 
8s. 6d. net. Ordinary Edition, 6s. 

The Solitary Summer. 
Her German Garden.” 27th Thousand. Extra Crown 8vo. Illustrated 
Edition, White Buckram, Gilt Edges, 8s. 6d. net. Ordinary Edition, 6s. 

Sun Dials and Roses of Yesterday: Garden Delights 
which are here Displayed in Very Truth, and are moreover regarded as 
Emblems. By Avice Morse Earze. Profusely Illustrated. Crown 
8vo, 105. net. 

Old Time Gardens. Newly set forth by ALice Morse 
Earwe. Profusely Illustrated. Extra Crown 8vo, 1os. net. 

A Woman's Hardy Garden. By HELENA RUTHERFORD 
Ey. With Illustrations, Crown 8vo, 7s 6d. net. 

English Pleasure Gardens, By Rose STANDISH NICHOLS. 
With Eleven Plans and nearly Three Hundred Reproductions of 
Original Photographs and Drawings. Medium 8vo, 17s. net. 


THE COUNTRY SIDE. 


More Tales of the Birds, By W. Warpe Fow .er. 
Illustrated. Crown 8vo, 3s. 6d. 

Tales of the Birds. By W. Warpe Fow.er, M.A. 
Illustrated. Crown 8vo, 2s. 6d.; Extra Gilt, 3s. 6d. 

A Year with the Birds. 
With Ilustrations by Bryan Hook. Third Edition, Enlarged. Crown 
8vo, 35. 6d. Prize Editions, 2s. 6d. and 3s. 6d. 

Summer Studies of Birds and Books. By W. WarDE 

A Series of Short Nature Studies. By 


Fow.er, M.A. Crown 8vo, 3s. 6d. 

Round the Year. 

Prof. L. C. Mra, F.R.S. With Illustrations. Globe 8vo, 3s. 6d. 

Insect Life, Souvenirs of a Naturalist. By J.-H. 
FABRE. 
Mori.” Witha Preface by Davin Suarp, M.A., F.R.S. 
by M. Prendergast Parker. Crown 8vo, 6s. 

Life and Her Children. Glimpses of Animal Life from the 
Amceba to the Insects. By B. Buckiey. With upwards 
of 100 Illustrations. 18th Thousand. Crown 8vo, 6s. 

Winners in Life’s Race, or the Great Backboned Family. 
By Arasecta.B. Bucktey. With numerous Illustrations. 7th 

° Thousand. Crown 8vo, 6s. 

Scenes of Rural Life in Hampshire among the Manors 
OF BRAMSHOTT. By W. W. Capes, Rector of Bramshott. With 
Illustrations and Maps. Extra Crown 8vo, 8s. 6d. net. 

The Scenery of England and the Causes to which it is 
DUE. By the Right Hon. Lorp Avesury, D.C.L., LL.D. With 
numerous I|lustrations, Diagrams, and Map. 8vo, rss. net. 

Natural History and Antiquities of Selborne. By 
Gitpert Wuite, with Notes by BucKLANpD, a Chapter on 
Antiquities by Lorp Setsorne, and New Letters. Illustrated. 
Crown 8vo, 6s. 


Crown 8vo, 6s. 
8th Thousand. 
am, Gilt Edges, 


By W. WarpDE Fow er, M.A. | 


Translated from the French by the Author of ‘‘ Mademoiselle | 
Illustrated | 


ev. A. FosTER MELLIAR, | 


By the Author of ‘‘ Elizabeth and | 


Natural History of Selborne. 8vo, 
35. 6d. net. (Library of English Classics. 

Curiosities of Natural History. By Frank T. BUCKLAND. 
Popular Edition, with a few Illustrations. Each Series separately, in 
Crown @vo, 2s. 6d.; Extra Gilt, 3s. 6¢., as follows: First Series— 
Rats, Serpents, Fishes, Frogs, Monkeys, &c. Second Series—Fossils, 
Bears, Wolves, Cats, Eagles, Hedgehogs, Eels, Herrings, Whales. 
Third Series—Wild Ducks, Fishing, Lions, Tigers, Foxes, Porpoises. 
Fourth Series—Giants, Mummies, Mermaids, Wonderful People, 
Salmon, &c. 

Moral Teachings of Science. By ARABELLA B. BUCKLEY. 
Crown 8vo, 3s. 

Forty Years in a Moorland Parish. Reminiscences and 
Researches in Danby-in-Cleveland. By Canon ATKINSON. Extra 
Crown 8vo, 5s. net. Illustrated Edition, 12s. net. 


By GILBERT WHITE. 


BOOKS OF ROAD-TRAVEL. 


Coaching Days and Coaching Ways. 
TristRAM. With Illustrations by Hugh Thomson~and Herbert 
Railton. Foolscap 8vo, Cloth, 2s. net ; or in Leather limp, 3s. net. 


HIGHWAYS AND BYWAYS SERIES. 


By W. OurraM 


| Profusely Illustrated. Extra Crown 8vo, Gilt Tops, Flat Backs, in Uniform 


Hertfordshire. 
The Lake District. 
| East Anglia, 


| 
| 


Binding, 6s. per Vol. 


By H. W. Tompkins, 


i Illustrated by 
Frederick L. Griggs. 


By A. G. BraDLey. With Illustrations 


by Joseph Pennell. 

By A. Dutt. With Illustrations 
by Joseph Pennell. 

Normandy. By Percy DEARMER, M.A, 
Joseph Pennell. 

Donegal and Antrim. 
by Hugh Thomson. ‘ 

Yorkshire. By ArTHUR H. Norway 
by Joseph Pennell and Hugh Thomson. 

North Wales. A. G. BRADLEY. 
Pennell and Hugh Thomson. 

South Wales. By A.G,. BRADLEY. 
L. Griggs. . Shortly. 

Devon and Cornwall, By ArrHurR H, Norway. Illustrated 


by Joseph Pennell and Hugh Thomson. 
London. Mrs. E. T. Cook. Illustrated by Hugh 
Thomson and Frederick L. Griggs. 
MR. HISSEY’S ROAD BOOKS. 
On Southern English Roads. With Illustrations. Demy 


16s, 

Through Ten English Counties. Illustrations. 
Demy 8vo, 16s. 

Over Fen and Wold. With 14 Full-page (and some smaller) 
Illustrations. Demy 8vo, 16s. 

An Old Fashioned Journey in England and Wales. 
Dethy 8vo, with Frontispiece, ras. 

A Holiday on the Road. An Artist’s Wanderings in Ken', 
Sussex and Surrey. With Illustrations. Demy 8vo, 16s. 


Illustrated by 
By STEPHEN Gwynn. Illustrated 

With Illustrations 
Illustrated by Joseph 


Illustrated by Frederick 


“MACMILLAN AND CO., LIMITED, LONDON. , 
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3 
Phoenix Assurance Co., Ltd. WATKINS DONG ASTER, 
PHG@NIX FIRE OFFICE. 
Y 19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. oF 
MODERATE RATES. ABSOLUTE SHOURITY. CABINETS AND APPARATUS 
ELECTRIC LIGHTING RULES ‘SUPPLIED. FOR ENTOMOLOGY, BIRDS’ AND SKINS, AND 
LIBERAL LOSS SETTLEMENTS. BRANCHES OF WATURAL HISTORY... 
PROMPT PAYMENT OF CLAIMS. 
LOSSES PAID OVER £25,000,000. SPECIAL SHOW-ROOM FOR CABINETS. 
eop- ESTABLISHED 1861, De Our Catalogue (96 pp.) Post free on application. 
nip. B.—For Excellence and Superiority of Cabin 
Southampton Buildings, Chancery Lane, London. OO 
Ss. lo DEPOSIT ACCOUNTS lo A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
5 repayable on demand, S/o AND SKINS. 
The BIRKBECK ALMANACK, with full particulars, post free. Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
C. A. RAVENSCROFT, Managing Director. true to Nature. 
‘ All Books and Publications on Natural History supplied. 
TO SCIENCE 36 STRAND, LONDON, W.C. 
THE MOST PE 
No Flickering. Superb rice £7 7 0. 
rice. The the Pictures. COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES. 
of see Mr. Hucuss’ PATENT COMBINATION OPTICALLANTERN, | MINERALS, ROCKS, OR FOSSILS. 
EA New. Microscope. Lanterns for Clase De. | 25 Specimens, 5/6; $0 do., + don, 00 do, 
c.), Supptied che De. Adapted for Examinations in Geology and Mineralogy. 
, GUINNESS, Patent Pamphengo Science Lanterns. The Universal A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
Lantern 4- 4 selection. Specimens sent on approval. 
Lenses, 18 £ vi s value. cience ‘ture ts. ovelties. 
. Grandly Illustrated Catalogue, over 180 choice Engtavings, 6d. ; Microscopical Requisites. 
paces Uist of | cabinets, Trays, and Glass-Capped Boxes made to order. 
es— Postage, 2d. Pamphlets Free. W. C. HUGHES, Spscia.isr, CaTALoGugs Gratis. 
ssils, Brewster House. 82 Mortimer Road, Kingsland, N. 
les THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 
ple ALBERT EDWARD JAMRACH 
ce (Late CHARLES JAMRACH), Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &e. 
: NATURALIST, Collections of above for Prospectors, Mining Engineers, 
and 180 ST. GEORGE STREET EAST. Technical Schools, and for Private Study. 
xtra Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, _ MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
Netsukis China, Lacquers, Gongs, Sheils, and otber Curios. | | FROM ALL BRITISH FORMATIONS, 
LIVING SPECIMENS FOR 
AM Precious Stones, Meteorites, Rare Minerals, Blowpipe Oases, Glass 
Volvox, S Desmids, Di , Amoeba, Arcella, A: hh: 
Voricela, Stentor, pre, Floscalaria, Melicerta, and many ALL LISTS FREE OF 
orm 
Rena, Andon, Sir. J AM ES R. GREGO RY & co ” 
by THOMAS BOLTON, British, Indian, & Colonial Museums, &¢. 
-_ 25 BALSALL HEATH ROAD, BIRMINGHAM. Office and Stores ;— 
1 KELSO PLACE, STANFORD RD., KENSIN N, W. 
MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
by THE LABORATORY, PLYMOUTH. With 30 Original Illustrations. Price 2s. 6d. 
- The following animals can always be supplied, either living | The HYGIENE of the MOUTH. 
ss or preserved by the best methods :— A Guide to the Prevention and Control of Dental Diseases. 
on Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, ‘Caryophyllia, Alcy- By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. 
‘ onium; ‘Hormiphora (preserved) ; Leptoplana ; we Amphiporus ; Dental Surgeon to the Evelina Hospital, Southwark. 
Pediceliion, ‘Holothuria Asteria,’ Echinus, | The DISEASES of CHILDREN’S TEETH. 
ck aide. Salpa (preserved), Scyllium, Raia, &c., &c., | Well Illustrated. Price 7s. 6d. 
4 THE DIRECTOR. | SEGG & CO., and eg: Regent Street, London, 
ch Mr. HENSON has just purchased a fine series of the most Beautifully Crystallised Schwartzem- 
bergites, Percylites, Caracolites, Atacamites, Brochantites, and Enargites, 
™ that have ever been on sale; also some Very Magnificent Specimens of Proustite, Sanguinite on 


_Proustite, Argentite, Pyrargyrite, and Jamesonite, Wulfenites and Linarites from Bolivia ; also 
an entire Meteorite, weighing 8}lbs., found at Caracoles. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 
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JUST. OUT. 


FURTHER IMPROVED PATTERN 
THE “UNIVERSAL” 
MERCURY JET INTERRUPTER. 


THE CONSTRUCTION HAS BEEN 
SIMPLIFIED & STRENGTHENED. 


Extract from a letter from 
a large Midland Institution, 
after having the Instru- 


TOWNSON & MERCER. 
(EsTABLISHED 1798.) 

BisnorsoaTe STREET WITHIN, EC. WHOLESALE—S4 CAMOMILE 

Scientific Apparatus Manufacturers and Laboratory 

Outfitters to the Home-and Colonial Departments of 


H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 


ment in'constant use for THE 
nterrupler remains in Vv 
any attention.’ 


registerea pattern, with adjusting screw in centre (as illustration) ; jaws, 
cork-lined, opening out to 2} inches. . Price 2/--each. 


Dew Tilustrated Catalogue, 


INCLUDING MANY NEW FORMS OF APPARATUS IN 


RADIOGRAPHY, 

HIGH FREQUENCY, HIGH POTENTIAL TREATMENT, — 
ELECTRO THERAPY, CLAMP. 
Oe Post Free on Application. 


patented, jaws, lined 
with removable 
cork, opening out 


MIDLAND AGENCY. 


ie of Customers we have a 
TT ANDE 


NSURANGE ‘BUILDINGS, SHEFFIEL inches 
gent for our Apparatus (exclusive ; 
. in this District. Samples of the Instruments ma aes 4/6 each. 


be inspected there, and any particulars obtained. 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India and 
Colonial Offices, &c. 


THE “FRAM” DRY BATTER 


has a capacity of 1‘55 volts and 7°5 amp., and a low internal resistance 
o’20 ohm. No local action or polarisation. The zin. electrodes retain 
their full efficiency, as no crystallisation takes place. Price 2/6, 


p@- SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. —wy 


Cc. E. MULLER, ORME & co. 


CONTRACTORS TO HIS GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.C. 


MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
CATALOGUES POST FREE. STUDENTS’ SETS OF APPARATUS. 


THE LONDON STEREOSCOPIC COMPANY’S 


CLOCK-BAROMETER 


THE LATEST INTRODUCTION. 
A Combined Timepiece and Barometer. 


106 & 108 REGENT STREET, W., 
AND 54 CHEAPSIDE, E.C. 


Sole tondon Agents, Wholesale & Retail, for THE Opes MOTOR BICYCLE. 


Printed by KICHAKD CLay AND Sons,"Limrrep, at 7 & 8 Bread Sureec Hill, Victoria Street, in the City of London, and published 
anv Co., at St. Martin's Street, London, W.C., and Tur MACMILLAN Company, 66 Avenue, New 


MaAcMILLA 


26, 1903. 
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** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH. 


No. 1744, VOL. 67] 
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[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


All Rights are Reserved. 


TRIPLE ROTATING ELECTRIC LANTERN. 


S 
N 
a> 
8. 


NEWTON & CO., 3 FLEET STREET, LONDON. 


‘VERLAG VON GUSTAV FISCHER IN JENA, 


Hacker Valentin, Technische Hochschule, Stuttgart, VEBER 

) DAS SCHICKSAL DER ELTERLICHEN 
GROSSEL orphologische 
Beitrage zum Ausbau der Vererbungslehre. Mit 4 Taf. u. 16 


Textfig. 1902. Preis: 4 Mark. 


E., Prof. in -» Prof. in 
Kors chelt, Marburg und Heider, * Innsbruck, 
LEHRBUCH DER VERGLEICHENDEN ENTWICK- 
LUNGSGESCHICHTE DER WIRBELLOSEN TIERE. 
emeiner Teil. erste Laieferung. rste und zweite 
Auflage.~ Mit 318 Textabbildungen. 1902. Preis: 14 Mark. 
Inhalt: Erster Abschnitt. Experimentelle Entwickelungsgescbichte. 
1. Kapitel. Der Anteil ausserer Einwirkungen auf die Entwickelung. 
2. Kapitel. Das Determinations problem. 3. Kapitel. Ermittelungen 
der im Innern wirkenden Entwickelungsfaktoren. Zweiter Abschnitt : 
Die Geschlechtszellen, ihre Entstehung, Reifung und Vereinigung. 
4- Kapitel. Ei und Eibildung. 5. Kapitel. Sperma und Spermato- 
genese. 
Zweite Lieferung. Mit 87 Textabbildangen. 1903. Preis 
5 Mark so Pf. 
Inhait:, 6. Kapitel. Eireifung, Samenreifung und Befruchtung. 
Anhang. Theorien der Vererbung. 


Nissl Franz, Dr., a. o, Prof. in Heidelberg, DIE NEURO- 
) NENLEHRE UND IHRE ANHANGER. Ein Bettrag 


zur Lisung, des Problems der Beziehungen zwischen Nervenzelle, 
Faser urid Grau. Mit 2 Tafeln. Preis: 12 Mark. 


MICROSCOPE. 


With Eye-piece § inch, 3 inch 
Object - ae in Mahogany 


£5 42s. 6d. 


Double Nose-piece, 9/- extra. 


& J. BECK, Ltd., 
68 CORNHILL, 
LONDON. 


NEGRETTI & ZAMBRA’S 
LONG RANGE 
BAROMETERS. 


The Glycerine Barometer has a tube containing both 
Mercury and Glycerine. The lighter specific gravity of 
the latter and the difference in the bore of the tube in 
which it rises and falls increases the scale to about 8 inches 
for each inch of the ordinary mercurial column. 

By means of this interesting instrument the smallest 
variations in the atmospheric pressure are quite notice- 
able, differences of tooth of an inch ~ he easily read 
without the aid of any vernier or magnifier 


Further Particulars and Prices of this ‘and other 
long range Barometers sent on application to the 
Manufacturers— 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


Brancues: 45 CORNHILL, anv 122 “REGENT 
STREET, Lonvow. 
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UNIVERSITY OF BIRMINGHAM. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


Sreciat Scnoot. of Mopern LANGuAGEs. 
DepraRrMENT FOR TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 


Leading to Degrees and Diplomas. 


Att Courses aND DEGREES ARE OPEN TO BOTH MEN AND WomEN 
STuDENTs. 

In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


Syllabuses with all information will be sent on application to the 
“SECRETARY. 


UNIVERSITY OF ABERDEEN. 


FACULTY OF MEDICINE, 
SUMMER SESSION, 1903. 

The Summer Session commences on Tuesday, April 28. ‘The Degrees 
in Medicine granted by the University are : Bachelor of Medicine (MB). 
Bachelor of Surgery (Ch.B.), Doctor of Medicine (M.D.), and Master of 
Surgery (Ch.M.). The total cost of the whole Curriculum, including Fees 
for the Degrees of M.B. and Ch.B., is usually about £125. A Prospectus of 
the Classes, Fees, &c., may be had on application to the SECRETARY OF 
THE Mepicat Facutty. The University also grants Degrees in Arts, 
Science, Law and Divinity, particulars of which may be had on application 
to the Secrerarv oF FacuLtirs. 


UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 
FACULTY OF MEDICINE. 
The SUMMER SESSION begins on TUESDAY, APRIL ar. 
The work is arranged so that a Student may advantageously begin his 
Medical Curriculum then. 
Ful! information may be obtained from either of the undersigned. 
J. R. BRADFORD, M.D., D.Sc., F.R.S., 


Dean of the Faculty. 
T. GREGORY FOSTER, Ph D., Secretary. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNDER THE AUSPICES OF HIS MAJESTY’S GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 
IN CONNECTION wtTH THE HosPITALs OF THE SEAMEN’s HospITAL 
Society. 
The next SESSION commences on Friday, May 1, 1903. 


For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Esq., Seamen's Hospital, Greenwich, S.E. 


LONDON COUNTY COUNCIL 
PADDINGTON TECHNICAL 
INSTITUTE. 


The Techn'cal Education Board of the London Coes Comet is pre- 
pared to receive applications for the appointment of PRINCIPAL of the 
new Technical Institute about to be established in Saltram Crescent, 
Paddington. The commencing salary has been fixed at £500 per annum. 
The a will be required to give his whole time to the work of the 
Institute. Experience in connection with some branch of Mechanical 
Engineering will be regarded as a valuable, though not an essential, 
qualification. 

Applications, which must be forwarded on or before Saturday, May 2, 
1903, must be made on forms to be obtained of the SecrETARY of the 

d, 116 St. Martin's Lane, W.C. 
G. L. GOMME. 


County Hall, S.W., Clerk of the Council. 
March 23, 1903. 


EAST LONDON TECHNICAL 


COLLEGE. 
TECHNICAL EDUCATION BOARD INTERMEDIATE COUNTY 
SCHOLARSHIPS EXAMINATION, JUNE, 1903. 
The Drapers’ Company offer Twenty Scholarships, varying in value 


from £10 to £20 per annum, tenable at the College for two or three years, 
and entitling the holders to exemption from tuition fees. 

Particulars may be obtained from the Director or Stupies at the 
College, or from. the CLerk to the Drapers’ Company, Drapers’ Hall, 
Throgmorton Street, E.C. 


FOR SALE.—-Complete Set of ‘‘NATURE,” 


Vols. i. to Ixvi., bound in Publishers’ Cases. What offers? Reply 
“C.,”" clo NATURE. 


BIRKBECK INSTITUTION, 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


DAY AND EVENING CLASSES. 


Systematic Courses of Instruction (Lectures and Laboratory) are provided 
in the following Sciences :— 

Chemistry ... «. J. E. Macxenzig, Ph.D., D.Sc. 

Physics ... GrirFitus, D.Sc. . 
Mathematics ... E. H. Smart, M.A. 
Sotany ... ooo A. B. Renpie, M.A., D.Sc. 
Loology ... H. W: Untuank, B.A., B.Sc. 
and Mineralogy... Go. F. Harris, F.G.S. 

n 


} Geo. Parcuin, A.R.S.M. 


The Science Courses all include practical work in wel!-equi, Labora- 
tories, and provide for the requirements of the UNIVERSITY of 
LONDON DEGREES. {ltalian, Dutch. 

Instruction in Modern Languages—French, German, Spanish, Russian, 

EVENING CLASSES are also held in Biology, Physiology, Practical 
Geometry, Machine Construction, Steam, Theoretical and Applied 
Mechanics, Building Construction, Land and Quantity Surveying, and 
Estimating. ‘ 

Courses for Conjoint Board, Dental and Pharmaceutical Examinations. 

Further information on application to the PrRincIPAL. 


OPEN COMPETITION, PATENT OFFICE. 


The Staff of ASSISTANT EXAMINERS is being largely increased, 
and these Appointments are to be open to public competition. Salaries, 
£150 to £450, and promotions to higher appointments. 

The Birkbeck Institution provides special instruction (both Day and Even- 
ing) in all the subjects of the Examination. For particulars apply to the 
PrinciPAL, Birkbeck Institution, Breams Buildings, Chancery e, E.C 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 
F iculars apply to R. C. T. EVANS, 
or particulars apply. 


e Science Laboratories, 
9 Heathcote Street, Gray’s Inn Road, W.C. 


CAPE OF GOOD HOPE. 


DEPARTMENT OF AGRICULTURE. 
Applications are invited for the post of ASSISTANT to the Government 
MARINE BIOLOGIST. Salary, £300 per annum. All applications, 
supported by testimonials (copies) and certificates of character and 
competency, should be addres: to the AGENT-GENERAL FOR THE Care 
or Goop Hope, too Victoria Street, Westminster, S.W., but the final 
decision rests with the Government at Capetown. 


MUNICIPAL SCHOOL OF SCIENCE, 
ART AND TECHNOLOGY, 
LONDONDERRY. 


The Committee of the above School require the Services of an 
ASSISTANT LECTURER in SCIENCE and TECHNOLOGY to com- 
mence duties on September 1, 1903. Salary, £120 per annum. Candidates 
should have had experience in an Electrical or Mechanical Engineering 
Workshop. Applications must be received not later than Monday, April 
27. Conditions of appointment and form of application may be had from 
1. A. Williams, Secretary, Savings Bank, Londonderry. 


RESEARCH ASSISTANT wanted by 


Professor Senier, Queen's Com, Galway. Must be thoroughly 
trained to conduct enquiries in Organic Chemistry. Applicants will 
please state previous experience, give references to any published 
papers, and say what salary they would expect. 


SCHOLASTIC.—Science Master required 


for SCIENCE (Practical Elementary) and MATHEMATICS. 
Degree necessary. Light £150, with partial board. Also 
GRADUATE for PHYSICS, YGIENE, DRAWING §and 
ORDINARY Subjects. Churchman. Time for reading. £120 
(about) non-res. Address Grirfitas, SmitH, & Smith, 
Tutorial Agents, Estab. 70 vears. 34 Bedford Street. Strand. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, lati Scale of charges on application. The Cam- 

bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


BRITISH BOTANICAL ASSOCIATION, LTD. 


Formerly : Scientific Dept. THE LABORATORY, 
Messrs. J. Backhouse & Son, Ltd. HOLGATE, YORE. 


BOTANICAL MATERIAL 


of all kinds for teaching purposes, fresh or in alcohol. _WEEKLY BOXES 
of PLANT-OBJECTS for NATURE STUDY. High-class Micro- and 
Lantern Slides ; Museum Speci ; App Revised Catalogues in 
course of preparation. 


Address orders and communications to the DIRECTOR. 
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BARGAINS IN SCIENTIFIC BOOKS. 


HUDSON .W. H.), F.Z.S., BIRDS IN 
LONDON. With many Illustrations by BRYAN HOOK, A. D. 
McCORMICK, and from yg from Nature by R. B. 
ne 339 pages. Demy 8vo, th, Gilt Top. (Pub. 12s.) 


MASSEE (GEORGE), A MONOGRAPH 
OF THE MYXOGASTRES, with Indices of Genera and of Species, and 
12 Plates containing 313 accurately coloured Figures of Fungi, 
with descriptions. Royal 8vo, Cloth. ‘ub. 18s. net.) 9s. 


“He has fully acquainted himself with the literature of the subject, and 
has made many personal observations on the structure, and, in some cases, 
on the life-history, of various t . He is thus able to bring to bear on 
the discussion of the problems that claim consideration a wide and varied 
knowledge ; with the result that the book is indispensable to wy student 
of the Myxogastres. The twelve plates, bearing 313 coloured figures by 
Mr. Massee himself, call for special mention as a valuable assistance to 
students of the Myxogastres. deserve high praise for their accuracy 
and execution.” —Nature. 


“Supplies a want acutely felt. Its merits are of a high order, and it is 
one of the most important contributions to systematic natural science which 
have lately appeared.” — Westminster Review. 


MEYRICK (E.), A HANDBOOK OF 
BRITISH LEPIDOPTERA. By EDWARD MEYRICK, B.A., 
F.Z.S., F.E.S., Assistant Master at Marlborough College. Extra 
Crown 8vo. (Pub. ros. 6d. net, Macmillan.) 3s. 4d. 


“This book cannot fail to afford great assistance to the student who 
desires to recognise and identify his specimens without the necessity of 
comparing them with named examples. It is without exception the Test 
class-book that has yet ——— for imparting real sound knowledge of 
structure, evolution, and classification.” —Zntomologist’'s Monthly Maga- 
sine. 

Post FREE IN THE UniTED KinGpom. 


H. J. GLAISHER, New and Remainder Bookseller, 
57 WicMORE STREET, LoNnDon, W. 
B® Catalogues post free on application. 


The Calculator 


which is included with each 
copy of Wellcome’s Photo- 
graphic Exposure Record and 
Diary 1903 tells the correct 
exposure by ome movement 
of one scale. 

This is in addition to 


have made it the most 
for photographers. 


Bound in green canvas... és 1/~ 
» in fine red leather with wallet 2/- 
Soll by chemists, dealers and Jn — 
spectus gratis on request. 

BurroucHs WELLCOME & Co., 

Snow Hill Buildings, Lonpon. 


OPTICALLY « MECHANICALLY 


THE BEST. 


THE BAUSCH & LOMB 
MICROSCOPES 


In their many Patterns can 
be seen in our Showroom. 
While prices are low, they 
are a triumph of modern 
workmanship, combined 
with Optical excellence. 
From 38s. with 
Divisible Objective 14” and 
3", and 1” Eyepiece, in case, 
as illustrated. 


Write for lilustrated Micro- 
scopical Catalogue, 3Stamps, 
to cover postage. Also Lists 
of Microtomes, Centrifuges, 
Photographic Shutters, 
and Lenses of all de- 

scriptions, to 


A. E. STALEY & CO., 
35 ALDERMANBURY, LONDON, E.C. 


( Or 


HEPHERDs 


Natura 


Corour 
PHOTOGRAPHY. 


An (nvaluable ‘Aid to all Science Workers. 
GAN BE USED WITH ANY PLATE CAMERA OR KODAK. 


COMPLETE OUTFITS ton 25s. 


Special Outfits for particular classes of work as supplied to 
the principal Government Departments, Colleges, & Institutions. 
CAN ALSO BE WORKED UPON PAPER. 
gm Write for booklets, post free to.readers of NATURE, or 
call and see the results amateurs have produced by our process. 


Manufacturers of Scientific Apparatus, Cameras an. _ ands, 
Rotating Sectors, Instruments for the Measurement of Light 
and Colour, Speed Determination, Sc. 
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WORLD TRAVEL 


Organised by HENRY S. LUNN, M.D., B.Ch., 
W. HOLDSWORJH LUNN, and CONNOP F. S. PEROWNE. 


SPRING CRUISE 


On the S.Y. ARGONAUT, tonnage 3273, h.p. 4000. 
First-class cuisine. Electric light. 


April 30th to May 18th, to the Western Mediterranean, 
Marseilles, es, Algiers. Gibraltar, Tangier 
Lisbon and Eighteen Days’ Cruise for 14 
Guineas and 

£10 10s.. £11 11is., £13 13s. and ane 14s. Tours to Rome, 
including Dover, Calais (or Boulogne), Paris (or Lucerne). 
Return Ticket, and 7 Days’ Acoommnos ation. 


Full particulars from THe SECRETARY, 5 Endsleigh 
Gardens, Euston, N.W 


Phoenix Assurance Co., Ltd. 


PHGNIX FIRE OFF 
19 LOMBARD ST., E.C., and 57 OF FICE, 
ESTABLISHED. 1782. 
MODERA ATES. ABSOLUTE SECURITY. 


TE RA 
BLEOFRIC 


PR NT OF CLAI 
LOSSES oe OVER £25,000 O00. 


BESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo DEPOSIT ACCOUNTS lo 
0 repayable on demand. 3 
The BIRKBECK with full post free. 


A. RAVENSCROF Managing Director. 
ELECTROLYTIC INTERRUPTER, | 


FOR USE ON MAINS, 


The advantages of this form over others are :— 
1. Absence of platinum, therefore 
caving of expense. 
2. Complete control of current by 
raising or lowering glass plug. 


A. C. COSSOR, 54 Farringdon Road, B.C. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS, 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0, 
The Moto-Phote Camera for taking the Pictures. 

Illustrated Lists, 2d. 
See Mr. HuGuss’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, bay >; great 
success, New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. .—-_ to the Royal Polytechnic Institution, Dr. H. GRaATTAN 
GUINNEss, Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wic! mp, Portrait Combination front 
Lenses, 18s. 6¢@, Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidosco Cheapest Lantern Outfits in the World. 
Grandly Illustrated Cat talogue, over 180 choice Engravings, 6d. ; 
Postage, 4@. Small Illustrated Catalogue, 100 pages, free, 5d. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. C. HUGHES, Spxciauist, 
Brewster House. 82 Mortimer Road, Kingsland, N. 


NATURE 


Apparatus for estimation of sulphur in spent oxide. 
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CLERKENWELL OPTICAL WORKS, 
142 ST. JOHN STREET, LONDON, E.C. 


MANUFACTURERS OF ALL KINDS OF 


METEOROLOGICAL 
INSTRUMENTS. 


CONTRACTORS TO H.M. GOVERNMENT. ~ ESTABLISHED 18334, 


Five Highest Awards | Dipléme 
d’Honneur and ree Gold Medals Brussels Exhibition for 
Meteorological and Scientific Instruments. 


Illustrated Catalogue post free. 
STANDARD OUTFITS OR SINGLE INSTRUMENTS 
(with Kew Certificates, if desired). 


G. BOWRON, 


57 EDGWARE ROAD, LONDON, W.., 


has always on hand a large and varied stock of 


SECOND-HAND | 
sno APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 


As supplied to the National Physical Laboratory ; Aberdeen, ~% twyth, 

Birmingham, Nottingham and Glasgow Universities ; Bedford, Bradford, 

Clifton, Heriot Watt and Yorkshire Colleges ; and twent other Scientific 
Institutions, Polytechnics, &c. 

pe Nature says: ‘Teachers requiring efficient aj us at a low 

cost for lecture or laboratory purposes, might consult the list with 


advantage.” 
List on application by mentioning NATURE. 


FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 athlete Street. 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 


Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Catalogue of Apparatus, with Price 
List of Chemicals, free on application. 
Telegraphic Address—‘“‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


& 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 


F GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparates illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 
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X-RAY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH on ty. 


MACKENZIE DAVIDSON’S 


IMPROVED PATTERN MOTOR MERCURY BREAK 


(Working direct on any circuit from 12 to 100 volts) 
OF WHICH WE ARE THE SOLE MAKERS. 
Price £6 6s. 

Absolutely the best for X-Rays and Wireless Telegraphy. 


N.B.—Our INDUCTION COILS and APPARATUS are not onl 


costly than other makers’, but give results unexcelled by any of them. 


Catt on Write FOR OUR ILLUSTRATED 1.18T, WITH TESTIMONIALS 
AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. 
FREE TO Reapers or ‘* Nature.” 


HARRY 


Post 


W. COX, 


ACTORY AND OFFICEs : 


9, 10 & 1 GURSITOR STREET, CHANCERY LANE, LONDON. 


12 
Charter- 
house 
Circus, E.C. 


NOVELTIES 1903 IN HIGH-CLASS CAMERAS 
AND LENSES. 


“*The UNIVERSAL,” 
suitable 
for any 
Lens of a 

focus from 
3$ to 12 ins. 
PATENTED 
INGENIOUS 
MODEL 
IN QUARTER 
PLATE ONLY 
£750 


VOIGTLANDER FAMOUS COLLINEAR LENSES, Fs.4. Each 
combination is a perfect Anastigmat and can be alone. 
VOIGTLANDER NEW HELIAR LENSES, F 4-5, in all sizes. 

VOIGTLANDER PORRO 
PRISMATIC BINOCULARS 
are unsurpassed. 
Very convenient form. 
Brilliant definition. 
£7 10 0 
£8 15 0 
. £10 00 


VOIGTLANDER HIGH-CLASS 
OPERA GLASSES. 


New Illustrated Catalogues Post free if “Nature” be mentioned. 


X vee 


THE 
WEST LONDON SCIENTIFIC 
APPARATUS CO., 
DEODAR: ROAD, PUTNEY, 
LONDON, 
READING TELESCOPE FOR 
GALVANOMETER WORK, &c. 


Will focus from infinity to 24 inches. Cross 
wires to eyepiece. illumination and de- 
finition. Scale can be used in a horizontal or 
vertical position. Substantial stand of gunmetal 
a cradle for telescope capable of pointing 

aed direction. Thoroughly well made. 

itto, but with first-class telescope, 
£2 17s. 6d. 

Rack and pinion to telescope, ros. extra. 
Manufacturers of all kinds of Physical and 
Chemical Apparatus. Price list post free. 


CAREY-FOSTER 
RELIABLE ‘CONTACTS BRIDGE. 


WITHOUT MERCURY. 
£6 5s. 


Two Slide Wires and One 
pair Proportional Coils ... 
GAMBRELL BROS. 
CONTRACTORS TO H.M.’s GOVERNMENT, 
DURHAM HOUSE, 
23 NORTH SIDE, CLAPHAM COMMON, S.W. 


G PVE & CO., 


GRANTA WORKS, MILL LANE, CAMBRIDGE. 
MAKERS OF ALL KINDS OF 


PHYSICAL, PHYSIOLOGICAL & OTHER 
SCIENTIFIC APPARATUS. 


Recording Clockwork Drum 
arranged to work in any 
position. Large range of 
speeds. Price £5 10s. 
Other forms of Clockwork 
Drums, £3 3s. and 18s. 6d. 


WRITE FOR PAMPHLETS, 


Accurately Ruled Sectional 

Paper in tenths of an inch 

and miliimetres, from 1/- 
per quire. 


Professors, Science Teachers and 
others uiring substantially 
made reliable ap tus at moder- 
ate prices should write, stati 
their wants ; we shall be p! 

to quote you. 


. LARGE STOCK. QUICK DELIVERY. 


SuiprinG ORDERS FILLED WITH PROMPTITUDE. 


made to customers’ requirements by 
workmen. 


PRICE LISTS FREE. 


Special apparatus for 
INSPECTION INVITED. 
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GOERZ 
TRIEDER BINOCULARS 


THE FINEST BINOCULAR FOR THE 
NATURALIST. 


POWER. LARGE FIELD. EASY FOCUSSING. 
EVERY REQUISITE ADJUSTMENT. 

‘With my glasses—the Goerz Trieder Binocular No. 30, 9x, I have 
been able to distinguish sea-birds on their nests two and a half miles away ; 
at a distance of a quarter of a mile a bird the size of a sparrow can be 
recognised. No better aid for observing such far-away objects can be 
obtained or desired."—Mr. Otitver G. Pike, in ‘‘ Woodland, Field and 
Shore.” 

“*] was the happy possessor of a pair of Goerz Trieder Binoculars. 
Everyone praises his own glass, but of all those I have tried none has been 
so good as this glass for my purpose.”"—Mr. Harry F. WitHersy, 
F.Z.S., M.B.O.U., writing in Anowledge upon his Ornithological Tour 
through the Soudan. 


The Goerz Trieder Binoculars may be obtained from ang geet 
Optician, from whom particulars may be obtained, or from 


C. P. GOERZ, { to 6 Holborn Circus, LONDON, £.C. 


JUST PUBLISHED 


ROWLAND (H. A.) THE PHYSICAL 
PAPERS OF, Collected for Publication by a Commitice 
of the Faculty of the Johns Hopkins University. Portrait, 
Plates, and Engravings, 716 pages, royal 8vo, cloth, 
41 10s. 6d. net. 


Edited under the direction of a Committee, consisting of 
President Remsen, Prof. Welch and Prof. Ames. 


| Contains Prof. Rowland’s scientific papers, public addresses, and a detailed 


CR 


SCIENTIFIC 


| (Zid.).—Life from other Worlds.—Making a Glow Lamp 
| lege, London (///d.).—The Twentieth Century Battleship 


description of his ruling engine, with plates and photographs. 


OSS (W.), J. IDDINGS, and Others. 
QUANTITATIVE CLASSIFICATION OF IGNEOUS 
ROCKS, based on Chemical and Mineral Characters, with 
a Systematic Nomenclature, 14 tables, 8vo, 4s. 6d. net. 


W. WESLEY AND SON, 


28 ESSEX STREET, STRAND, LONDON 


A New Monthly Journal of Popular Science. 
ILLUSTRATED 


NEWS. 


Contents for April :— 
Silicate Glass (/é/d.).—Wireless Telegraphy (///d.).— 
Isolating Wireless Messages.—Projectiles and Armour Plate 


(/i/d.).—Higher Education and Research: II. King’s Col- 


ee ee of Plants in Great Britain and Ireland, 
c., &c. 
ILLUSTRATED SCIENTIFIC NEWS. 


Sixpence. Of all Newsagents. 


JUST OUT. 
NEW AND MUCH IMPROVED PATTERN OF 


NODON’S PATENT 


ELECTRIC 
VALVE. 


The most perfect & IDEALLY 
SIMPLE Rectifier. 


Works Induction Coils, Motors, Arc Lamps, 
Accumulators, dc., 


direct from alternating current mains 
without any attendance or adjustment. 


N.B.—This Apparatus has recently been greatly im- 
proved in several of its mechanical features. 


TO BE HAD ONLY FROM 


ISENTHAL & CO., 


Contractors to H.M. Admiralty, War, India, and 
Colonia! “ffices, &c. 


85 MORTIMER STRKZET, LONDON, W. 


REYNOLDS & BRANSON, Liv. 


LABORATORY OUTFITTERS. 


Sole Authorised Makers of the 


SCIENCE LANTERN 


for Vertical and Horizontal Projection 
of Slides and Apparatus. 


1902 UNIVERSAL MODEL (Patent). 
Packs in Case 21” x 8” X 12”. 
A new Model introduced to meet requirements of all demonstrators. 
Many novel advantages. Open front stage and adjustable table for tall 
apparatus. Prisms silvered or plain. Selected optical parts. Suitable 
for Arc, Lime Light, Acetylene, &c. 


Price compiete, as illustrated, £9 9s. 
1901 MODEL, as formerly advertised, and with one prism, £8. 


Illustrated Catalogue of Physical and Chemical Apparatus, 350 pp. and 
1200 Jilustrations, free to Principals, Teachers, &¢. 


Special Designs made to instructions in our own workshop. 
14 COMMERCIAL STREET, LEEDS: 
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MUIRHEAD CO. 


Makers of 
Induction Coils 
and all kinds 
of X-Ray 
Apparatus. 


Catalogue 


forwarded or 


Application, 


Telegrams : 
“Secohm, London.” 


Telephone : 
779 Westminster. 


{2 CARTERET STREET, QUEEN ANNE’S GATE, 
WESTMINSTER, S.W. 


RESISTANCE FRAMES JAMES J. HICKS, 


Laboratory Purposes. MAKER OF ALL KINDS OF STANDARD WETEOROLOGICAL 


BAXIBUD THERMOMETER Biact os Stand. 


TERRESTRIAL THERMOBETER. ve 


Mercorvlogical 


Unned Kingdom, 
and Africa 


New design, compact, strong and light. Negligible 
Temperature Coefficient. Handsome finish. 


For 100 or 200 volt supply. All ranges in stock. 


Prices 30s. to 55s. 
ALSO SUPPLIED W’ H REGULATING SWITCH. 


ROBT. W. PAUL, 
MANUFACTURER OF ELECTRICAL INSTRUMENTS, 
68 HIGH HOLBORN, W.C.; 
And at NEWTON AVENUE WORKS, NEW SOUTHGATE, N. AWARDED WINE MEDALS PARIS EXHIBITION, 1908 


As used at all the 
Stations «in the 


STANDARD BAROMETER, diameter of Tube, 05 in., on Mahogany Board. - 


SEW OBSERVATORY CERTIFICATES SUPPLIED IF DESIRED. 
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ADAPTED TO THE SOUTH 
1.—PRACTICAL PLANE & SOLID GEOMETRY. 


Practical Plane and Solid Geometry for Elementary Students. 
By J. HARRISON, M.I.M.E. 2s. 6d. 

Practical Plane and Solid Geometry. By J. HARRISON, 
M.Inst.M.E., &c., and G. A. BAXANDALL. Advanced, 

6d. 

Geometrical trical Drawing and Design. By J. HUMPHREY 
SPANTON, Gold Medallist, Royal Academy of Arts, Lon- 
don. 2s. 6d. 

Test Papers in Practical Plane and Solid Geometry. Ele- 
mentary Stage. By GEORGE GRACE, B.Sc. (Lond.), 
24 Tests printed on Cartridge Paper. 64. 


CONSTRUCTION. 


Buil Construction for Beginners. By J. RILEY, 
Rochdale Technical School. 2s. 6d. 


—MATHEMATICS. 

An Elementary Course of Mathematics. mprising Arith- 
metic, Algebra, and Euclid. By H. S. HAL , M.A., and 
F. H. STEVENS, M.A. 2s. 6d. 

Graduated Test Papers in Elementary Mathematics. By 
WALTER J. WOOD, B.A. Is. 

— Mathematics for Beginners. By F. CASTLE. 
2s 

ew Practical Mathematics. By F. CASTLE, M.I.M.E. 


35. 6d. x 
Mathematical Tables for Ready Reference. Compiled by 
FRANK CASTLE. Sewed, 


VI.—THEORETICAL MECHANICS. 


Elementary Mechanics of Solids. By W. T. A. EMTAGE, 
M.A. 2s. 6d. 
Mechanics for Beginners. By W. GALLATLY, B.A. 2s. 6d. 
Mechanics for Beginners. By Rev. J. B. LOCK, M.A. 
Part I. Mechanics and Solids. 2s. 6d. 
Hydrostatics for Beginners. By F. W. SANDERSON, 
M.A, 2s. 6d. 


Vil.—APPLIED MECHANICS. 


Applied Mechanics for Beginners. 
Wh.Sc. 25. 

Lessons in Applied Mechanics. By Prof. J. H. COTTERILL, 
F.R.S., and J. H. SLADE. §3s. 6d. 


Vill.—SOUND, LIGHT, AND HEAT. 


Elementary Lessons in Heat, Light, and Sound. By D. E. 
JONES, B.Sc. 2s. 6d. 

Lessons in Heat and Light. By D. E. JONES, B.Sc. 3s. 6d. 

Practical Exercises in Heat. By E. S. A. ROBSON, M.Sc. 
2s. 6d. 

Heat for Advanced Students. By E. EDSER, A.R.C.Sc. 


45. 6d. 
Light for Students) By EDWIN EDSER. 6s. 
Practical Exercises in Light. By R. S. CLAY, D.Sc. 2s. 6d. 
Elementary Physics. By BALFOUR STEWART, F.R.S. 
New Edition, thoroughly Revised. 45. 6d. Questions. 2s. 


IX.—MAGNETISM AND ELECTRICITY. 
es and Electricity for Beginners. H. E. 
ADLEY, B.Sc. (Lond.). 2s. 6d. 
Practical Exercises in Magnetism and Electricity. By H. E. 
HADLEY, B Sc. 2s. 6d. w. SAK. 
Electricity and Magnetism for Beginners. By F. 
DERSON, M.A. 6d. 
Elementary Lessons in Electricity and Magnetism. By 
yy VANUS P. THOMPSON, F.R.S. New Edition. 


. & XI.—CHEMISTRY. 
INORGANIC CHEMISTRY—THEORETICAL. 
Chemistry for Beginners. By Sir HENRY ROSCOE, 
. F.R.S., assisted by J. LUNT, B.Sc. 2s. 6. 
The _ of Chemistry. By Prof. IRA REMSEN. 
2s. 6d. 


By J. DUNCAN, 


MACMILLAN & CO.’S SCIENCE CLASS BOOKS. 


KENSINGTON SYLLABUSES. 
X. & 


Chemistry for Advanced Students. Ws Sir H. E. 
SCOE, F.R.S., and Dr. A. HARDEN. ; 

Chemical Problems. By Prof. T. E. THORPE, C. s, F.R.S. 
With Key. 2s. 

Chemical Arithmetic. By S. LUPTON, M.A. With 1200 
Problems. 45. 6d. 

Inorganic Chemistry. By Prof. IRA REMSEN. 6s. 67. 
INORGANIC CHEMISTRY+PRACTICAL. 
Introductory Chemistry for Intermediate Schools. By 

L. M. JONES, B.Sc. 2s. 

Schools of Science. By S. PARRISH, 
B.Sc., A.R.C.S. (Lond.), with Introduction by Dr 
FORSYTH. 2s. 

Chemistry. By G. S. TURPIN, M.A., 

2s. 

Practical hal rganic a Tre. for Advanced Students. By 
CHAPMAN JONES, F.I F.C.S. . as. Gd. 

The Junior Course of Practical Chemistry. By F. JONES, 
F.C.S. 2s. 6d. 

ORGANIC CHEMISTRY. 
in ic Chemistry. By G. S. TURPIN, 


Theoretical Organic Chemistry. By J. B. COHEN, Ph.D. 6s. 
Organic Chemistry. By Prof. IRA REMSEN. 6s. 6d. 

Practical Organic Chemistry for Advanced Students. By 
JULIUS B. COHEN, Ph.D. 35. 6d. 


XIl.—GEOLOGY. 


ee) for Beginners. By W. W. WATTS, M.A., F.G.S. 


XIV.—HUMAN PHYSIOLOGY. 
, and Dr 2s. 6d. 
Lessons Elemen Ph vial By the Right H 


XVI.—ZOOLOGY. 
A Manual of Zoology. By the late T. JEFFERY PARKER, 
.Sc., F.R.S., and W. A. HASWELL, M.A., D.Sc., 
F.R.S. Illust. 10s. 6d. 


XVII.—BOTANY. 
Botany for “ye By ERNEST EVANS. Second 
Edition. 2s. 


XIX. METALLURGY. 
A Text-Book of Elementary Metallurgy. By A. H. HIORNS, 
3s. Questions. Is. 


XXII.—STEAM. 
Steam, Gas, and Oil Engines. By JOHN PERRY, F.R.S. 
3rd Impression. 7s. 6d. net. 


Hetemety for Beginners. By A. T. SIMMONS, B.Sc. 


Experimenta Science (Section I. Phys phy). By Prof. 
A. GREGORY and A. T. SIMMONS, B.Sc. 2s. 6d. 
Advanced Students. By A. SIMMONS, 


Lessons in Astronomy. Sir NORMAN 
LOCKYER, K.C.B. New Edition. 


XXIV.—THE PRINCIPLES OF AGRICULTURE. 


Lessons in the of Agricultural Practice. 
By H. TANNER, F.C.S. 3s. 64. 


XXV.—HYGIENE. 


ge for Beginners. By E. S. REYNOLDS, M.D. 


mareastiih Hygiene. (Section I.) By A. T. SIMMONS, 
B.$c., and E. STENHOUSE, B.Sc. 2s. 6d. 

Hygiene for Students. By E. F. WILLOUGHBY, ™.B. 
New and Revised Edition. 45. 6d. 


MACMILLAN AND CO., LIMITED, LONDON. 
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COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES. | NEW SYSTEMATIC COLLECTION OF 


MINERALS, ROCKS, OR FOSSILS. 335 ROCKS AND THIN SECTIONS, 


25 Specimens, 5/6; so do., 10/6; 100 do., 21/-; 200 do, 42,-; according to H. Rosensuscu, “ El te der G 
300 do., 84/- IL. Aufl, Stuttgart, 1901. 
Adapted for Examinations in Geology and Mineralogy. This A, is an extension of former 250 rocks and 
M: als, Rocks, Fossils and Microscopic Objects for sections ; but t are some changes of importance : firs’ a great number 
conten of new and interesting of rocks have been “added or exchanged 
for others ; second! der ( hre” are not only a 


Hammers, Caled. Blowpipe Cases, Card Bogele of Crystals, | ircatise on massive rocks but also on the sedimentary and the 
Glass-Capped Boxes, Card Trays, and all Geological and crystalline schists, this Solhenion also contains the most important 


| 
Microscopical Requisites. | types of these families of rocks. Great care has been taken to select only 
Cabinets, Trays, and Glass-Capped Boxes made to order. | such rocks which clearly show all the characteristics of the type. 
CaTaLoGcues Gratis. Again, we have also selected out of this _ two smaller ones, 
THOMAS D. RUSSELL, 78 Newgate St., London, E.c, °% *5° and 
id The prices we as 
A. specimens of rocks ... ons eco £19 0 
Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &e. = thin sections, in elegant case... oe ooo 
Collections of above for Prospectors, Mining Engineers, B. 250 specimens of rocks ... oo BQ O 
Technical Schools, and for Private Study. 250 thin sections, in elegant £15 10 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. Fassis specimens of rocks ~~ 20. 
165 ions, in 2 
FROM ALL BRITISH FORMATIONS. | In the same ~4 as before, to each collection will be added a ‘printed, 
ROCK description In English translation 140 pases) of the macro- 
Precious Stones, Meteorites, Rare Min: abinets, ard rays, scopical and microscopical features of each work, containing also a 
Top Boxes, Geological A) us, Ty Lo description of the petrographical microscope jor the use of students. 
Slides of COLLECTIONS OF MINERALS, FOSSILS, METEORITES 
JAMES H GREGORY & CO. PURCHASED FOR CASH OR EXCHANGED. 
Dr. F. KRANTZ, 
| RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
To Science & vitish, Indian, ‘olonial Museums, &c. ESTABLISHED 1833. 


Office and Stores ;— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 
SPECIMENS FoR WATKINS & DONCASTER, 


NATURALISTS, 


Volvox, MICR OSCOPE. CABI N ETS AND APPARATUS 


Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many Y . 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix For aes a hg oo AND ALL 


p matia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes 
THOMAS BOLTON, SPECIAL SHOW-ROOM FOR CABINETS. 
Be” Our Catalogue (96 pp.) Post free on application. 


25 BALSALL HEATH ROAD, BIRMINGHAM. 
N.B.—For Excellence and Superi 


MARINE BIOLOGICAL ASSOCIATION calle rity of Cabinets and 
OF THE UNITED KINGDOM. “Colleges, 


THE LABORATORY, PLYMOUTH. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 


The following animals can always be —_ either living | 
or preserved by the best methods :— AND SKIN 


onium ; *Hormiphora (preserved) Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, true to Nature. 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, ‘Buccinum, Eledone, All Books and Publications on Natural History supplied. 


For more liste apply to 36 STRAND, LONDON, w.c. 
Biological Laboratory, Plymouth. * THE DIRECTOR. (Five Doors from Charing Cross.) 

Mr. HENSON has just purchased a fine series of. the most Beautifully Crystallised Schwartzem- 

bergites, Percylites, Caracolites, Atacamites, Brochantites, and Enargites, 

that have ever been on sale; also some Very Magnificent Specimens of Proustite, Sanguinite on 
Proustite, Argentite, Pyrargyrite, and Jamesonite, Wulfenites and Linarites from Bolivia ; also 

an entire: Meteorite, weighing 84lbs., found at Caracoles. 


SAMUEL HENSON, 
97 REGENT STREET, LONDON, W. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” FOR 


Ere 

te 1 8 *Three Linesin Column... ..... o 2 6 
To ALL PLACES ABROAD :— One Eighth Page, or Quarter Column . .0 18 6 
Yearly _110 6 Quarter Page, or Halfa Column... . . 115 0 
Half. yearly O15 6 Halfa Page, ora Column ....... 
eer eee: tr fe * The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.c. 
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machine is now a prac Instrument, and with 


ATWOOD MACHINE (Patent). 
OUR ORIGINAL PATTERN GREATLY IMPROVED. 
New Kelease (Patent), Dropping Platform done yo with, Aluminium Wheel, Agate 


Weights. This 


Certificate is given, together with a Posrhict of Experiments, 


PRICE COMPLETE £4 16s. NET. 
PHILIP HARRIS & CO., Lim... BIRMINGHAM and DUBLIN. 


MICROSCOPIC OBJECTS. 
NEW AND INTERESTING. 


Malarial Parasite in Capillaries of Brain .. 4 
Section of Flexible Sandstone, an entirely new. “and brilliant object 
for the Polariscope os I 
Karyokinesis in Root of Water Lily. Very fine 38. “od. and 4 
Young Amphioxus entire I 
Group of Beautiful Slide for Exhibition 
gs S.W. of Australia from Cruise of bse M.S. 
** Challenger ove ove 
Leaf of Rotundifolia’ with ‘captured Insects ... ove 
Submaxillary Glands from Honey Bee. Quitenew ... 
Cerebral 
Anatomy of Honey Bee complete on one Slide 


EXHIBITION SLIDES, a fine assortment of arranged tens groups, 
very beautiful objects for Spot Lens, from 6s. 6d. to 155. 
Subscriber to WATSON & SONS’ CIRCULATING 
MICROSCOPIC OBJECTS? 240 Slides for 21s. 


Complete Cataiogue of Microscopic Objects on application Dept. 3. 


Qv 


NEW ITEMS in 
WATSON’S RECENTLY ISSUED 


CATALOGUE OF MICROSCOPES. 


(16TH EpiTion, 152 PaGEs.) 


NEW HOLOSCOPIC SUB-STAGE CONDENSERS. 
THE MACRO. ILLx. for illuminating large objects when 
hotographing with or other low-power Lenses. 
‘completely mounted, £1 1 
THE MALES- WATSON TWO-SPEED FINE ADJUST- 
MENT. Ingenious, gives great range of speed. Very efficient. 
NEW MICROSCOPES for Students, Metallurgy, Travellers 
and Museums. 
MICRO. LAMPS for Electricity and Gas. 
Materials for Nature Seating, &c., and everything of the most up-to-date 
description. 
The above Catalogue pa post | free on application Dept. 2. 


W. WATSON & SONS, Opticians to H.M. Government, 313: High .Holborn, London, W.C, 


EsTABLISHED 1837. 16 FORREST ROAD, EDINBURGH, and 78 SWANSTON ST., MELBOURNE, AUSTRALIA. 


RECENTLY 
REMODELLED. 


GREAT REDUCTION 
IN GAS 
CONSUMED. 


Represents J type in Oil or 
Gas, giving about 
14 effective horse power.)< 


Immediate delivery for Stock 
Sizes of Engines. 


Crossley’s Portable Oi! Engins 
received the FIRST PRIZE 
at the Royal ey 
Show, Cardiff, June, 1901. 


ENGINES DELIVERED.—Up to 
the end of 1902, 46,150 engines 
have been delivered, representing 
648,421 E.H.P. 


CROSSLET BROS... LTD... OPENSHAW, MANCHESTER. 


Powers 4 


DALLMEYER’S 


IMPROVED 


PRISMATIC 
BINOCULARS. 


THE “SERVICE.” 
WILL NOT GET OUT of ADJUSTMENT. 


BASY TO CLEAN. EASY TO HANDLE. 


Miustrated Post Free. 


» 6, 8, 


J. H. DALLMEYER, LTD., 
25 NEWMAN ST.. LONDON. W 


Printed by Ricwarp Cray anp Sons, LimiTEp, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macittay 


ano Co., LimiTED, at St. Martin’s Street, London, W.C., and THe Macmiitan Comeany, 66 Fifth Avenue, New York.— 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


GENERAL LIBR 


‘© 70 the solid ground 
Of Nature trusts the mind which builds for aye.” —\NORDSWORTH. 


No. 1745, Vol. 67] THURSDAY, APRIL 9, 1903. [PRICE SIXPENCE. 


Registered’ a: a Newspaper at the General Post Office.) 


All Rights are Reserved. 


NEWT ON & CO.’S 
LONG-RANGE 
ELECTRIC 

LANTERN. 


Sin 


extra e front lenses 3 in. in diameter. Complete with the “‘ New 
Univer Hand-feed Arc Lamp in case, £22. 

This Lantern is as efficient as any we can make for showing slides in large 
halls where electric current is av. ailable. 


3 FLEET STREET, LONDON. 


lenses Lantern, brass with in. and 


THE HIGH GLASS LENS. 


Steinheil Orthostigmat 


FULL CATALOGUES FREE 


FROM THE MANUFACTURERS. 


R. & J. BECK, LTD., 


68 CORNHILL, LONDON, B.C. 


IMPROVED 


HYGROMETER 


WITH 


GILDED SURFACES. 


Can be used with an Aspirator or an 
India-Rubber Pressure Ball. 


THE SMALLEST FORMATION 
OF DEW READILY OBSERVED. 


With 2 Bottle 
and Pressure n Wooden 
Travelling tase, 


£5. 
JOHN J. GRIFFIN & SONS, 


20-26 Sardinia 
Lincoln’s Inn Fields, London. 


NEGRETT & ZAMBRA’S 
LONG RANGE 
BAROMETERS. 


The Glycerine Barometer has a tube containing both 
Mercury and Glycerine. The — x specific gravity of 
the latter and the difference in bore of the t tube in 
which it rises and falls increases the scale to about 8 i 
for each inch of the ordinary mercurial column. 

By means of this interesting instrument the smallest 
variations in the atmospheric pressure are quite notice- 
able, differences of tooth of an inch being easily read 
without the aid of any vernier or magnifier. 


Further Particulars and Prices of this and other 
long range Barometers sent on application to the 
Manufacturers— 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


Brancues: 45 CORNHILL, ann 122 REGENT 
STREET, Lonpon. 
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ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 
LECTURE ARRANGEMENTS AFTER EASTER, 1903. 


Tuesdays. Lecture Hour Five o'clock. 

Professor ALLAN Macrapven, M.D., B.Sc., Fullerian Professor of 
Physiology, R.I. Three Lectures on ‘‘The Blood and some of its 
Problems.” On Tuesdays, April 21, 28, May s. 

Professor Georce H. Darwin, M.A., LL.D., D.Sc., F.R.S. Two 
Tectures on ‘‘ The Astr ical Infl of the Tides.” On Tuesdays, 
May 12, 19 (The Tyndall Lectures). 


Professor Evmunp J. GAarwoop, M.A. Two Lectures on “ The Work 
of Ice as a Geological Agent.” On Tuesdays, May 26, June 2. 


Thursdays. Lecture Hour Five o'clock. 

Professor Dewar, M.A., LL.D., D.Sc., F.R.S., Fullerian Professor of 
Chemistry, R.1. Three Lectures on ‘‘ Hydrogen: Gaseous, Liquid and 
Solid.” . On Thursdays, April 23, 30, May 7. 

Professor Svoney H. Vines, M.A., D.Sc., F.R.S. Two Lectures on 
** Proteid-Digestion in Plants.” On Thursdays, May 14, 21. 

Profess' r J. A. Freminc, M.A., D.Sc, F.R.S. Two Lectures on 
j Electric Resonance and Wireless Telegraphy.” On Thursdays, May 28, 

une 4. 


Saturdays. Lecture Hour Three o'clock. 


Professor LANGTON DouGctas, M.A. Two Lectures on ‘‘ The Early Art 
of Siena.” On Saturdays, April 25, May 2. 


Hamisu MacCunn, Esq. Three Lectures on ‘ Music” (with Musical 
Illustrations). On Saturdays, May 9, 16, 23. 

Professor Sttvanus P. Tuomrson, B.A., D.Sc., F.R.S., 47.2.7. Two 
Lectures on ‘‘ The ‘ De Magnete’ and its Author.” i. The Book; ii. The 
Man. On Saturdays, May 30, June 6. 

Subscription (to Non-Members) to all Courses of Lectures (extending 
from Christmas to Midsummer), Two Guineas. Subscription to a Single 
Course of Lectures, One Guinea, or Half-a-Guinea, according to the length 
of the Course. Tickets issued daily at the Institution, or sent by post on 
receipt of Cheque or Post-Office Order. 


Members may purchase not less than Three Single Lecture Tickets, 
available for any Afternoon Lecture, for Half-a-Guinea. 


The Fripay Eventnc Meetincs will be resumed on April 24, at 

p-m., when the Hon R. J. Strutt will give a Discourse on “ Some 
j See Investigations on Electrical Conduction.’ Succeeding discourses 
will probably be given by Professor Witt1am J. Pore, Mr. H. Riper 
Haccarp, Dr. D. H. Scort, Dr. J. A. H. Murray, H.S.H. ALBERT 
Prince or Monaco, and other gentlemen. To these Meetings Members 
and their Friends only are admitted. 

Persons desirous of becoming Members are requested to apply to the 
Secretary. When proposed they are immediately admitted to all the 
Lectures, to the Friday Evening Meetings, and to the Library and Read- 
ing-Rooms ; and their Families are admitted to the Lectures at a reduced 
charge. Payment: First Year, Ten Guineas; afterwards, Five Guineas a 
Year ; or acomposition of Sixty Guin~as. 


UNIVERSITY OF BIRMINGHAM. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


Sreciat Scuoor or Mopern LancGuaceEs. 
DeraARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 


Leading to Degrees and Diplomas. 


Att Courses AND DEGREES ARE OPEN TO BOTH MEN AND WoMEN 
StTupENTs. 

In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. : 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


Syllabuses with all information will be sent on application to the 
SECRETARY. 


MUNICIPAL SCHOOL OF SCIENCE, 
ART AND TECHNOLOGY, 
LONDONDERRY. 


The Committee of the above School require the Services of an 
ASSISTANT LECTURER ic SCIENCE and TECHNOLOGY to com- 
mence duties on September 1, 1903. Salary, £120 per annum. Candidates 
should have had experience in an Electrical or Mechanical Engineerin 
Workshop. Applications must be received not later than Monday, April 
27. Conditions of appointment and form of application may be had from 
1. A. Williams, Secretary, Savings Bank, Londonderry. 


SCHOLASTIC.—Easter (1903) Vacancies.— 


Science and other Masters seeking Appointments in Public and High- 
class Private Schools should apply, at once, to GrirrirHs, SmirH, 
Powe.t & Smitn, Tutorial Agents (Estab. 1833), 34 Bedford Street 
Strand. Early Notice of Vacancies will be sent to Candidates. 


NATURE. 
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BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 


The EASTER TERM begins Thursday, April 23. 

The College provides instruction for Students preparing for the University 
of London Degrees in Arts, Science and Preliminary Medicine ; a}so 
instruction in subjects of General Education. > 

There is a Training Department for Teachers, a Hygiene Departient, 
and an Art School. 

Students can reside in the College. 

ENTRANCE SCHOLARSHIPS. 

Four ENTRANCE SCHOLARSHIPS, one tenable for three years at 
Bedford College for Women, will be offered for competition in June, 
1 


903. 

(i) Reid Scholarship in Arts, annual value 431 108. 

(ii) Reid Scholarship in Arts, annual value i 10s. 

(iii) Pfeiffer Scholarship in Science, annual value £48. 

(iv) Pfeiffer Scholarship in Science, annual value £48. 

Two Deccan Scholarships, offered by Mrs. Thomson of Poona, Bombay, 
of the value of £50 each per annum for three years, will be awarded in 
June, 1903. 

Full particulars on application to the Principat. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 


DEPARTMENT FOR THE PROFESSIONAL TRAINING 

OF TEACHERS. 
Heap or THe DeparTMENT: Miss HANNAH) ROBERTSON, B.A. 

The Course includes full preparation for the Examinations for the 
Teaching Diplomas granted by the Universities of London and Cambridge, 
held annually in December. 

A Course of Lectures for Teachers on School Hygiene is held on Saturday 
mornings 

Open Reid Scholarships will be offered in 1903 to the best candidates 
holding a Degree or equivalent in Arts or Science who intend to enter for 
the Training Course. 


LONDON HOSPITAL MEDICAL 
COLLEGE. 


The SUMMER SESSION commences on MAY 1, : 

The Hospital is the largest in England ; nearly 800 beds are in constant 
use, and no beds are closed. In-patients last year, 13,364; Out-paticats, 
169,020; Accidents, 28,532; Major Operations, 2, 469. 

APpPoINTMENTS.—Seventy appointments are made annually, 
and more than 150 Dressers, Clinical Clerks, &c., appointed every three 
months. All are free to Students of the College. Holders of Resident 
Appointments have Free Board. 

SCHOLARSHIPS AND PrizEs.—Twenty-seven Scholarships and Prizes are 

iven annually. Students entering in May can compete for the Entrance 

holarships in September. 

As one of the constituent schools of the University of London, complete 
Courses of Instruction are provided for the Medical and Surgical Degrees 
of the University. 

Special entries for Medical and Surgical Practice can be made. 

A reduction of 15 gs. is made to the Sons of Members of the Profession. 

ENLARGEMENT OF THE COLLEGE.—New Laboratories and Class-rooms 
for Bacteriology, Public Health, Operative Surgery, Chemistry, Biology, 

c., are now in full use. 

The Club's Union Athlctic Ground is within easy reach of the Hospital. 

The College is easily approached by the Central London, the Metro- 
politan, and other railways. 

For Prospectus and information as to Residence, &c., apply, personally, 


or by letter, to 
MUNRO SCOTT, Warden. 
Mile End. E. 


THE LONDON SCHOOL OF TROPICAL 


MEDICINE. 
(UNDER THE AUSPICES OF HIS MAJESTY’S GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 


IN CONNECTION WITH THE HospriTALs OF THE SEAMEN’s Hospitat 
OCIETY. 
The next SESSION commences on Friday, May 1, 1903. 
For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Micue Esq., Seamen's Hospital, Greenwich, S.E. 


Prelim. Sci., Inter. and Final B.Sc. 


AND ALL SCIENCE AND MEDICAL EXAMS. 


PRACTICAL AND THEORETICAL TUITION in 
BOTANY, CHEMISTRY, PHARMACOLOGY & THERAPEUTICS. 


Especial Course of Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM. 


Freperick Davis, 49 and 51 Imperial Buildings, Ludgate Circus, E.C. 


al 
‘ 
‘ 
= 
Gl 
<n 
ente 
| bin: 
| Me 
con 
Me 
1 
dey 
En 
fes 
4 | Cc 
api 
Br 
Aa ‘ 
Be 
ig 
P 
in 
Ae 
| 
| 
— 
| 
Sh 
- 


versity 
> also 


stant 
ients, 
ually, 
three 
sident 


are 
rance 


plete 


grees 


ssion. 
logy, 


ital. 
letro- 


aally, 


en. 


TAL 


APRIL 9, 1903 | 


NATURE 


CXCV 


GUY’S HOSPITAL MEDICAL SCHOOL. 
(UNIVERSITY OF LONDON.) 


‘be SUMMER SESSION will begin on May 1, and Students then 
entering will be eligible to compete for Entrance Scholarships of the com- 
bined value of £360 in the following September, as well as for the numerous 
Medals, Scholarships, and Prizes awarded during the period of Studentship. 

By the of the S Session the Governors will have 
completed the Pthe Flospita for opening AN ADDITIONAL 50 BEDS on the 
Medical side of the ital. 


intments in both special 


The numerous Hospital A 
departments are open to St ts without ch: 3 the lers of 
ed with board 


Resident Appointments are vid i 
‘The Dental School provides the full Curriculum  Todging. for the L.D.S. 


England. 
A Handbook of Information for those ‘about to enter the Medical Pro- 
fession will be forwarded on application. 


For Prospectus of the School, containing full particulars as to Fees, 
Course of advised, Regulations for Residents in the College, &c., 
apply Personal ly, or by’ letter to the Dean, Guy's Hospital, 

Bridge, 


ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT, S.E. 
A SCHOOL OF THE UNIVERSITY OF LONDON. 


The SUL.«.ER SESSION will COMMENCE on MAY 
The Hospital occupies one of the finest sites in London, and contains 602 


Beds. 
‘TWENTY-SIX ENTRANCE and other SCHOLARSHIPS and 
eet of the value of more than £500 are offered for Competition each 


Upwards of 60 Resident and other Appointments are open to Students 
after qualification. 

A Student’s Club forms part of the Medical School Buildings ; and the 
Athletic Ground, nine acres in extent, situated at Chiswick, can be reached 

A Prospectus, containin particu! ma obtained from t 
Medical Secretary, Mr. G. 

H. G. TURNEY, M.A., M.D.Oxon., Dean. 


ROYAL OBSERVATORY.— CAPE OF 
GOOD HOPE. 


Applications are invited for the’ post of Secretary, Librarian and 
Accountant at he above Observatory. Methodical habits, good general 
education, and capacity for simple accounts are essentia!. Preference wiil 
be given to candidates who read German, and have some knowledge of and 
interest in Astronomy. Salary, £200, rising by annual increments of £10 
to £300, with a Colonial All gat present to £100 a year. 

There are also vacancies for two computers. Salary, £9 per month, with 
immediate opportunity to earn £2 additional in obse:ving or computing, 
and prospects of advancement. 

Qualifications.—Knowledge of Elementary Algebra, and: use of 
Logarithms, neatness and accuracy in arithmetic. 

Apply, enclosing yao of ——— to H.M. Astronomer, Royal 
Observatory, Cape of 


AN EXAMINATION OF CANDIDATES 
for Direct yd as ENGINEER SUB-LIEUTENANTS in H.M. 
NAVY will eld at the Royal Naval College, Greenwich, on the 
26th May, 1903, and following days. Age 20 to 23. Must have 
attended the regular day Engineering Course at a recognised College 
for Technical Education for not less than one college year, and 
have had at least three years’ training in Approved Engineering 


Establishments. ‘The time at College, together with time in 

ing Est: must not have been less than 4) years. 

Applicaton to to ares to be made to the S y of the A Ity, 
hitehall, don, S.W. 


PRACTICAL AND THEORETICAL TUITION 


in‘ PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 
R. C. T. Evans, B.Sc.(London), 
Director of the 
Heatucote Science LABORATORIES, 
9 Heathcote Street, Gray's Inn Road, W.C. 


CAPE OF GOOD HOPE. 


DEPARTMENT OF AGRICULTURE. 


Applications are invited for the post of ASSISTANT to the Government 
MARINE BIOLOGIST. Salary, £300 per annum. All spemeations, 
supported by testimonials (copies) and certificates of character 
ec — , Should be addres to the Acent-GENERAL FOR THE CAPE 
OF { £, 100 Victoria Street, Westminster, S.W., but the final 

lec see ad ith the Government at Capetown. 


TO LABORATORY ASSISTANTS. — 


Wanted young energetic Assistants for Scientific tus. Good 
openings. Must be smart, Apply Box 6, NarurE 


BOOK BUYERS’ BARGAINS. 


Special March Supplemental LIST of PUBLISHERS’ REMAINDERS. 
All greatly reduced in price. Works in nearly all of Literature, 
including Science. Also Catalogue of my Books at Discount Prices. 
Free on application. 


I}. J. GLAISHER, Remainder and Discount Bookseller, 
57 WicMmorE STREET, LoNpDoN, W. 


SECOND-HAND BOOKS. 


JOHN WHELDON AND CO., 
88 GREAT QUEEN ST., LONDON, W.c. 


can supply most Books in the various branches of 


SCIENCE ano NATURAL HISTORY 


in good condition at moderate prices. 
STATE WANTS, OR CATALOGUE SENT POST FREE. 
WHO WILL SELL ME A COPY OF 


SALMON’S “HIGHER PLANE CURVES” ?—Apply, stating 
price, to “‘ M.,” c/o Nature Office. 


TYPE-WRITING UNDERTAKEN BY 

HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cam) Higher 
Local, thorough acquaintance with wages). Research, 
Revision, Translation. Scale of char ation. Cae Cam- 
bridge Type-writing Agency, 10 Duke Ade! elphi, W. 


GLASS BLOWING. 


promptly 
en, Labor- 


All kinds of Experimental Glass Blowin 
and correctly carried out for Scientific 
atories, &c., from rough Drawings. 


INVENTORS’ IDEAS WORKED OUT AS PER INSTRUCTIONS. 


A. C. COSSOR, 54 Farringdon Road, London, E.C. 


(CONTRACTOR TO H.M. GOVERNMENT). 


NaturAL 
Corour 
PHOTOGRAPHY. 


An Invaluable Aid to all Science Workers. 
CAN BE USED WITH ANY Y PLATE CAMERA OR KODAK. 


COMPLETE OUTFITS ton 25s. 


ial Outfits for icular classes of work as supplied to 
| the principal Government Departments, Colleges, & Institutions. 


ge Write for booklets, post free to venders of NATURE, or 
call and see the results amateurs nave produced by our process. 


we 


>, LONnoN. 


Manufacturers of Scientific Apearebes, Cameras and Stands, 
ae Sectors, Instruments for the Measurement of Light 
and Colour, Speed Determination, &*¢, 
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The New “EVER READY” 


PORTABLE AUTOMATIC 
OXYGEN GENERATOR. 


PURE OXYGEN OBTAINED in FIVE MINUTES, 


The MOST PERFECT and SIMPLEST APPARATUS MADE for 
obtaining Pure Oxygen in any desired quantity. 
pa INVALUABLE FOR LABORATORY, LANTERN WORK 
AND SCIENCE TEACHERS. 
‘The “EVER READY” packs into its own Case, measuring 22 in. 
by 18 in. by ro in., and is erected ready for use in one minute. eight 
354 lbs. (exclusive of Case). Price 636. 


Nature says:—‘‘ No compli- 
cations to get out of order. As a means 
of avoiding the difficulties of procuring 
cylinders of compressed oxygen in 
out-of-the-way places, this generator 
should prove very useful.” 


ERECTED FOR USE. 


PACKED FOR TRAVELLING. 


OXYGEN CAKES. Per 3/6 Doz. 
Each Cake making 1} cubic feet of Gas. 
lilustrated description gladly sent to readers of ‘‘ Nature.”’ 


THE INTERNATIONAL OXYGEN GENERATOR SYNDICATE, Lo., 
21 Southampton Row, Holborn, London, W.C. 


X-RAY APPARATUS 


Or THE HIGHEST QUALITY anp FINISH on ty. 
As supplied by us to H.M. Government and the leading Hosp/als 
and X-Ray Workers throughout the World. 

We are the ACTUAL MANUFACTURERS, ani 
Guarantee every Coil against b wn. 


Lessons Given. 


f detail 


loss o 


FOREFINGER. 
Reduced from 10 x 8 plate with consequent great 


HUMAN HAND, SHOWING AMPUTATED 
HIGH FREQUENCY APPARATUS. 


N.B.—Our INDUCTION COILS and APPARATUS are not only kss 


costly than other makers’, but give results unexcelled by any of them. 


Catt on Write FOR OUR ILLUSTRATED List, wiTH TESTIMONIALS 
AND ILLUSTRATED INSTRUCTIONS UPON HOW TO WORK. Post 
FREE TO Reapers oF “ Nature.” 


SCIENTIFIC WORTHIES 


The following is a list of the Steel Portraits that have 
appeared in the above Series :— 


MICHAEL FARADAY. SIR RICHARD OWEN. 
THOMAS HENRY HUXLEY. JAMES CLERK MAXWELL. 
CHARLES DARWIN. JAMES PRESCOTT JOULE. 
JOHN TYNDALL. WILLIAM SPOTTISWOODE. 
SIR GEORGE GABRIEL ARTHUR CAYLEY. 
STOKES. SIR C. W. SIEMENS. 
SIR CHARLES LYELL. JOHN COUCH ADAMS. 
SIR CHARLES WHEATSTONE. | JAMES JOSEPH SYLVESTER. 
SIR WYVILLE THOMSON. DMITRI IVANOW!1Si MEN- 
ROBERT WILHELM BUNSEN. DELEEF. 
LORD KELVIN. LOUIS PASTEUR. 
BARON ADOLF ERIK NOR- 
DENSKJOLD. 
HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER | 
WILLIAM HARVEY. 
SIR GEORGE B. AIRY. STANISLAO CANNIZZARO. 
J. LOUIS R, AGASSIZ. PROF. VON KOLLIKER. 
JEAN BAPTISTE ANDRE | PROF. SIMON NEWCOMB. 
DUMAS. SIR WILLIAM HUGGINS. 
N.B.—The Portraits of Sir A. Geikie, Lord Lister, Prof. 
Cannizzaro, Prof. von Kolliker, Prof. S. Newcomb, 
and Sir W. Huggins belong to a New Series and are 
Photogravures. 

Proof impressions of these, printed on India paper, may be 
had from the Publishers, price 55. each; or the Series of 
33 Portraits in a Handsome Portfolio for £8 10s., carriage 
paid. The Portfolio may be had separately, price 6s. 


Cheques & Money Orders payable to MACMILLAN & CO., Ltd. 


SIR ARCHIBALD GEIKIE. 
_ LORD LISTER. 


OrFicE or ‘‘ NATURE,” St, Martin’s Sr., Lonpon, W.C. 


A Improved Form (AS FIGURED) oF 


H:S APPARATUS 
(PRODUCING BOTH GAS & SOLUTION). 
Which will last for many months in 
constant use without renewals or 
application), can be obtained from 


BREWSTER, SMITH & CO. 


6, CROSS STREET, 
FINSBURY PAVEMENT, E.C. 
MARBLE REDUCED 
TO QUICKLIME IN 

10 MINUTES 

with our 

NEW_BUNSEN BURNER AND 

MIDGET FURNACE. 
We make these in two sizes at pre- 
msent, §” and 9”, and the prices are 
—Burners only, 1/6 and 2/6 ; com- 
- with Furnace, 4/6 and 6/-. 
consumption of gas is thc 
— same as with an ordinary Bunsen, 
“but the heat derived is three times 
as great, and a number of interes'- 


{Mill 
ing experiments can be performed with them, which have only been 
possible before with very expensive furnaces. We are the sole makers. 
Apparatus List out of print at presente 


ENGLISH MADE DRAWING INSTRUMENTS 


“The Eggar’s Geometry” Preparatory Set. In 
Polished Mahogany Hinge Pocket Case, 8/6 ea. In Slip 
Covered Case, 6/6 ea. 

“The New Approved Preparatory Winchester Set.” 
In Polished Mahogany Hinge Pocket Case, 7/3 ea. In Slip 
Covered Case, 5/6 ea. 

Harrow Mark Reducer.” Post Free, 13 
Discounts On APPLICATION. 
SOLE MAKERS-BASTON & MANDER, 
. 61 Old Compton St., London, W. 
Just Out, Section B. Drawing Instrument Illustrated Price List, sent by 
Return of Post on receipt of three penny stamps. 


Nodon’s Valve Transformer. 
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THE GEOGRAPHICAL JOURNAL. 
PRICE 2s. 
CONTENTS.—APRIL. 
Colo i and Irrigation in the East Africa Protectorate. 
Buckley, C.S.1. (With Map and 7 Illustrations.) 
Geographical Distribution of Vegetation in Yorkshire. By Dr. William G. 
Smith, Yorkshire College, Leeds, and C. E. Moss, B.Sc. (With 9 


Plates and Map.) 
From Quito to the Amazon vid the River Napo. By A. Hamilton Rice, 


By R. B. 


3. AL, .G.S. 
The of the Faero?-Shetland Channel. By H. N. Dickson, 
BSc. (With 9 Diagrams.) 

The v pct Eruption on Torishima. (With 4 Illustrations.) 

The British Antarctic Expedition ; Return of the Morning. 

Additional Remarks on New Discoveries in the Text of Carpini. 

Reviews: Asia—China and Japan. Africa—East Africa. America— 
Colonial History. South America. Oceanography—Atlas of the 
Atlantic Ocean. General—The Geographer at High Altitudes. 

The Monthly Record. 

Chinerg’s William Henry Crosse. By the Right Hon. Sir George 
Taubman Goldie, K.C:M.G. Dr. Carl Ritter von Scherzer. Dr. Josef 
Chavanne. 

Correspondence: The orig Training of Army Officers in the 
Universities. By Dr. A. J. Herbertson. 

Meetings of the Royal Geographical Society, Session 1902-1903. 

Geographical Literature of the Month. 

New Maps. 


London: EDWARD STANFORD, 12, 13 and 14 Long Acre, w.c. 


SCHOOL BOTANY. 


We have prepared for use in Primary and Secondary Schools 
Colleetions of Specimens of Various Woods. 
‘They are very carefully selected in cross and long sections, in order 
to show the distinctive features and marks of each individual wood, and 
also to show their well-marked Botanical Characteristics, such as the 
Bark, Rings of Growth, Medullary Kays, &c., &c. 

We aze convinced they will be of great practical’ use to the teacher. 
They cover a wide range of British and Foreign Woods, comprising all 


those usually met with. 
In Boxes, containing 20 Specimens, 
er 


We can: prepare larger cases if required. 
We would also call your attention to a Specially Prepared Porous 
Paper for Drying and Preserving Botanicai Specimens. It is 
far superior to ordinary Blotting Paper, in that it is much more porous, 
fand at the same time, is freed from any substances likely to injure the 
delicate colour of the plants. Jt has the advantage of being cheaper 
also than the common blotting Paper. Prices on Application. 


A. GALLENKAMP & Co., Ltd., 


“CHEMICAL TECHNOLOGY,” 


BEING THE OF FOUR VOLUMES ARRANGED 
S A SERIES ON 


HEATING AND LIGHTING 
Under the General Editing of 
CHARLES E. Groves, F.R.S., WM. THorpP, B.Sc., and 
W. J. Dispin, F.LC., F.C.S. 


In One Volume of about 400 pages, ‘royal 8vo, “— vo Lithographic Plates 
and 181 other Illustrations, 


ELECTRIC LIGHTING AND 
PHOTOMETRY. 


By A. G. Cook, M.A., A.M.I.E.E., 
Head of the Electrical Engineering and Physics Department of the 
Battersea Polytechnic, 
and W. J. Dispin, F.I.C., F.C.S., 
Formerly Chemist and Superintending Gas E iner to the M 
Board of Works and the London County Council. 
OTHER VOLUMES OF THE SAME SERIES. 


FUEL AND ITS APPLICATIONS. 
By E. J. Miuus, D.Sc., F.R.S., and F. }. Rowan, C.E. 
_ With 600 Illustrations. 30s. 
LIGHTING. 
FATS AND OILS. By W. Y. Denti 
STEARINE INDUSTRY. ‘By 
CANDLE MANUFACTURE. F, A. Figvp. 
THE PETROLEUM INDUSTRY AND LAMPS. By Boverton 


REDWOOD. 


LAMPS. By Boverron Repwoop and 
D. OUIS. 
With 350 Ill»strations. 208. 


GAS LIGHTING. 


By CHARLES Hunt. 
18s. 


London: J. & A. CHURCHILL, 7 Great “Marlborough St. 
NOW READY. QUARTERLY, PRICE 2s. 6d. 


19 & ee SUN STREET, FINSBURY, LONDON, E.C. 


LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard 44 
tern, and numbers are in usein University La ies and 
various countries. The whole apparatus is neat and compact and its pasts 
pe easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
high and 8 inches in diameter. 
Tt begins to liquefy air in from 6 to 10 minutes after the admission of air 
oeus 150 to 200 P Pp g over a litre of liquid per 
our 


It requires no auxiliary refrigerant and produces a perfectly clear liquid | 


which requires no filtering. 
The operator has only one gauge to watch and one valve to control. 


HYDROGEN LIQUEFIER to ‘the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


For Prices and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
WESTMINSTER, LONDON. 


| The Celebrated West Malling Jug. 


C. BAKER, 244 HIGH HOLBORN, LONDON, 


HAS THE FOLLOWING 


R. & J; BECK 

Equatorial 

CA R Reflector ... 

COOKE 3 


Full List of in ‘alt Departments of 
Science, post free. « 4 


THE RELIQUARY AND !LLUSTRATED 
ARCHAOLOGIST. 


Edited by J. ROMILLY ALLEN, F.S.A. 


CONTENTS OF THE APRIL Parr. 
With a Beautiful Coloured 
Collotype Illustration 


| The Portland Reeve Staff. By W. F.L.S. 6 Illustrations. 


Anciont Coles and Cupboards. Ky J. CHaries Cox, LL.D., 


9 Illustrations. 


| The Decorative Arts of our Forefathers, as exemplified in a 


Southdown Village. By W. Heneace Lecce. 6 Illustrations. 
An Old Leicestershire Village in the Hundred of Guthlaxton. 
By J. (s1BERNE SIEVEKING. 4 Illustrations. 
A Medizval Legend. By T. HuGcu Bryant. Illustrated. 
Bete on Roos Carr Images. - By. T. SuHeprarp, F.G.S. 
ustrate 
twe ere Norman Cross-Shafts found at Norbury, Derbyshire. 
ustrate 
An Object of Unknown Use. Illustrated. 
News Items and Comments. Illustrated. 
‘Notices of New Publications. 


London: BEMROSE & SONS, Lrp., 4 Snow Hill, E.C.; and Derby. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0. 
The Moto-Phote Camera for taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied.to the Royal Polytechnic Institution, Dr. H. Grarran 
Guinness, &c. Patent Pamphengo Science Lanterns. The Universal 
Lantern. 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6¢., Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4¢. Small Illustrated Catalogue, 1oo pages, free, 5d. List of 
60,000 Slides and Lecture Sets, Subjects, Views, &c., 6d. ; 
Postage, 2d. hlets Free. HUG GHES, Spaciatist, 
Brewster House, lortimer Road, Kin 
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J. B. LIPPINCOTT COMPANY. | 


In One Vol., Royal 8vo, Extra Cloth, Gilt Top, 
15s. net. 


MONT PELEE 


AND THE TRAGEDY OF MARTINIQUE. 


A Study of the great Catastrophes of 1902, with 
Observations and Experiences in the Field. 


By ANGELO HEILPRIN, 

President of the Geographical Society of Philadelphia. 
With 36 full-page Illustrations and 29 others in the Text. 
The Author’s early visit to Martinique permitted him to study 
the scene of the major disaster very soon after its happening. 
and his experiences during the great eruption of August 30, of 
which he was a direct observer, were such as to make the 

narrative one of thrilling interest. 


“The work that he has produced is splendidly ill d by repro- 
ductions of numerous photographs. and written in a style which is always 
clear and interesting. Professor Heilprin has written a book that can 
hardiy fail to be of permanent value.”-- Knowledge. 

“* Prof. Heilprin chiefly confines himself to what he saw and heard, and 
* he has presented to the world in a clear and vivid manner.”—7/e H 

imes. 

‘* May be regarded as a standard work on the terrible events it relates.” | 
—Pall Mail Gazette. 

most vivid account of the utter ion ght... . The 
photographs of the various phases and results of the eruptions are 
extremely helpful.” — Daily Chronicle. 

“ Prof. Heilprin writes with extraordin: vigour, and some of his 
descriptions are not easily to be forgotten.”"—-Manchester Guardian. 


5 HENRIETTA ST., COVENT GARDEN, LONDON. 


PRISM BINOCULARS 


HAVE NO EQUAL. 
3 


“The Great Power and Large Field of a Telescope i 
the Compass of an Opera Glass” 7 


“ Once Focussed, always ready.” 
POWER. SIZE. WRIGHT. PRICE. 
8 times, 4} in. high, 3} in. wide. 13 oz. £8 
10 ” 5 ” ” 3 ” ” aa ” £9 
1 ” 5} ” ” ” ” 15 ” £10 


Also made with Simultaneous Focussing Adjustment at 10/- 
extra, the weight in each case being about 2 oz. more than above. 


FIELD GLASSES of Ordinary Models at all Prices. 
TELESCOPES, &c. 


PHOTOGRAPHIC OUTFITS 
For Instantaneous Pictures of Animals, Birds, &¢. 
PRICE LISTS FREE. 
ROSS LT) 111 NEW BOND STREET, LONDON, W. 
, +» 31 COCKSPUR ST., CHARIKG CROSS, S.W. 
Medals and Highest Awards at all Great Exhibitions. 
ESTABLISHED 1830. 


By PROFESSORS J. H. POYNTING & J. J. THOMSON. 
In Five Volumes. Large 8vo. Sold Separately. 


A TEXT-BOOK of PHYSICS. 


COMPRISING 
PROPERTIES OF MATTER; SOUND; HEAT; MAGNETISM 
AND ELECTRICITY; AND LIGHT. 


INTRODUCTORY VOLUME, fully Illustrated. Sgconp EpITIon, 
Revised. Price 10s. 6d. 


PROPERTIES OF MATTER. 


Contents :—Gravitation.—The Acceleration of Gravity.—Elasticity.— | 
Stresses and Strains.—Torsion.—Bending of Rods —Spiral Springs.— 
Collision.—Compressibility of Liquids.—Pressures and Volumes of Gases. 
—Thermal Effects Strain.—Capillarity.—Surface Tension. 
—Lapiace’s Theory of Capillarity.—Diffusion of Liquids.—Diffusion of 
Gases.—Viscosity of Liquids.—]I ndex. 


“ The book throughout is most i 


ing and very modern." —Zagineer. 


VoLUMEII. Fully Illustrated. Price 8s. 


Contents :—The Nature of Sound and its chief Characteristics.—The 
Velocity of Sound in Air and other Media.—Reflection and Refraction of 
Sound.—Frequency and Pitch of Notes.—Resonance and Forced Oscilla- 
tions.—Analysis of Vibrations.—The Transverse Vibrations of Stretched 
Strings or Wires.—Pipes and other Air Cavities.—Rods.—Plates.—Mem- 
branes.—Vibrations maintained by Heat.—Sensitive Flames and Jets.— 
Musical Sand.— The Superposition of Waves.— Index. 

‘* Very clearly written. . . . The names of the authors are a guarantee of 
the SCIENTIFIC ACCURACY and UP-TO-DATE CHARACTER of the work.”— 
Educational Times. 


REMAINING VOLUMES IN ACTIVE PREPARATION. 


Lonpon: CHARLES GRIFFIN & CO., LtD., 


Exeter Street, Strand. 


CROMPTON POTENTIOMETER SYSTEM. 


Reflecting 
Galvanometer 
with 
Bifilar Suspension. 


Write for Descriptive 
Pamphlet to 
CROMPTON & 


LIMITED, 
ARC WORKS, 


CHELMSFORD: 
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APPS, 


433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils and 
other Scientific Instruments and Engineering 
Appliances to the mene a Departments. 

Special Patterns of Instruments made to 

is absolutely rm will be shown in opera- 
tion if desire 

The illustration (0°4 in. to the ft. scale) is from a photograph of the 44-in. 
Spark Induction Coil designed and made by my firm for W. SporTiswoopg, 


Esq., F.R.S. 


NEW TRIPLE POLE MERCURY BREAK, giving a stream-like effect 
when used with ogee, —_— Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 


HOSPITAL X-RAY hog complete in every detail, from £25 each. 


The Model Apparatus adopted for South Africa, with Batteries, small 
Steam Motor, &c., as supplied for the Field Hospitals, from £50. 


HIGH FREQUENCY APPARATUS of the latest models. 
ATTENDANCE AT THE ABOVE OFFICES EVERY AFTERNOON. 
1 beg to state that the report of my ow retired from business is not 
correct. 
PRICES per return post. 


GARL ZEISS sexx. 


DEPARTMENT. 


BINARY APOCHROMATIC TELESCOPE OBJECT- 
LASSES, free from secondary spectrum, for 


purposes. 
Aperture from 1°17 to 1°20. 

TRIPLE PHOTO-VISUAL OBJECT-GLASSES, free 
from secondary spectrum and difference in 
focus, for eye observation and for photography. 

Aperture from 1‘to to 1°15. 
ced secondary spectrum for Astro-Photography. 
qunananc EYEPIECES with long eye-distance. 


TELESCOPE OBJECT-GLASSES made of ordinary 
silicate g 

OBJECTIVES, PRISMS, EYEPIECES, and all Astro- 
nomical Accessories. 


Compicte Mounts for Telescopes of any desired form or 
size. 

Plane Parallel Glass of absolute precision. 

Spherical Specula-of finely annealed crown glass, 


Catalogues of any Department post free 
on application. 


LONDON BRANCH— 


29 MARGARET STREET, REGENT STREET, W. 


POR RONTGEN-RAY FINSEN LIGHT WORK 


THE 10-InNCH 


INDUCTION COILS 


MANUFACTURED BY 


MARGONI’S WIRELESS TELEGRAPH Co., 


LTD., 
ARE UNRIVALLED. 


HIGHEST EFFICIENCY, BEST WORKMANSHIP, GREATEST 
DURABILITY, LOWEST PRICE. 


In constant use in all parts of the World. 


Descriptive Price List Post Free on application to 
18 FINCH LANE, LONDON, E.C. 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS, BEAKERS, 
ETORTS, TEST TUBES, TUBING 

EXPLOSION FURNACES, 
COMPOUND TUBING (D.R.P.) 


Resisting in a high degree sudden 
: changes of temperature and the 
action of corrosive chemicals. 


ENE combustion Tubing for Elemen- 
TRADE MARK. tary Anal ysis, Price-list sent free 


on application. 


SCHOTT & GEN. Glassworks, Jena (GERMANY). 
The Jena Glasses are, in the U.K., on os = we erg firms : 
Birmingham. 
F. E. BECKER & CO. (W. and | FREDK. "TACKSON Co., 
George, Ltd., Successors), 159 14 Cross Street. 
and 160 Great Charles Street. JAMES WOOLLEY, SONS & 
PHILIP HARRIS & Co., Ltd., Co., Ltd. ae a 541. 


Edmund 
BAIRD TATLOCK, x4 Gross 
t, Hatt 

F. E. BECKER & CO. (W. and F. E. BECKER & Co. (W. and 
. George, Ltd., Successors), 182 J. George, Ltd., Successors), 
reat Brunswick Street. Wall, Hatton 

PHILIP HARRIS & Co., Ltd., | Barden E.C. 
179 Great Sane Street. A. GALLENKAMP & Co., Ltd., 
os and 20 Sun Street, Finsbury, 


Glasgow. 

F. E. BECKER & co. (W. and ; 
. George, Ltd., Successors), 36 | JOHN J. GRIFFIN & SONS, 
enfrew Street. Ltd., 20-26 Sardinia Street. 

Lincoln's Inn Fields, W.C. 


Leeds. 
REYNOLDS & BRANSON, Ltd., | TOWNSON & 34 
14 Commercial Street. | Camomile Street, E.C. 


For Photography, Unsurpassed for fine definition. 


(ooxe JENSES 


Srovewrow Sreaet LEICESTER, 
ane 18 Breses LOWOOR. W, 
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MACMILLAN & CO.’S BOOKS FOR THE SPRING. 
THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. HARMER, Sc.D. 


» F.R.S., anp A. E. SHIPLEY, =M.A. 


TO BE COMPLETED IN TEN VOLUMES. 8vO. PRICE 17s. NET EACH. 


woRnMs, LEECHES, &&c. 
VOLUME II. 

Flatworms. By F. W.GamBLe, M.Sc. Nemertines. By 
Miss L. SHELDON. Threadworms, &c. By A. E. 
Surptey, M.A. Rotifers. By Marcus Harroe, M.A. 
Polychaet Worms. By W. BLAXLAND BENHAM, 
D.Sc. Earthworms and Leeches. By F. E. Bep- 
DARD, M.A., -F.R.S. Gephyrea, &c. By A. E. 
Surptey, M.A. Polyzoa. By S. F. Harmer, Sc.D., 


F.R.S. 
SHELLS. 
VOLUME III. 
Molluscs and Brachiopods. By the Rev. A. H. Cooke, 
A. E. Suipvey, M.A., and F. R. C. Reep, M.A. 
INSECTS & CENTIPEDES. 
VOLUME V. 
Peripatus. By ApAm Sepcwick, M.A., F.R.S. Myria- 
pods. By F. G. Sincrarr, M.A. Insects. Part I. 
By Davip SHarp, M.A., F.R.S. 


| INSECTS. PART II. 
VOLUME VI. 

Hymenoptera continued (Tubulifera and Aculeata), Coleop. 
tera, Strepsiptera, Lepidoptera, Diptera, Aphanip. 
tera, Thysanoptera, Hemiptera, Anoplura. ky 
Davip SHarP, M.A., F.R.S. 


AMPHIBIA & REPTILES. 
VOLUME VIII. 
By Hans Gapow, M.A., F.R.S. 


BIRDS. 


VOLUME IX. 
By A. H. Evans, M.A. With numerous Illustrations by G. E. 
LopGE. 
MAMMALIA. 
VOLUME>rXx. 


_ By Frank Evers Bepparpb, M.A. Oxon., F.R.S:, Vice- 
Secretary and Prosector of the Zoological Society of 
j London. 


*,* The volumes dealing with FISHES and THEIR KINDRED, and SPIDERS, SCORPIONS, and CRUSTACEA, 
are in the Press, and the remaining volume, dealing with PROTOZOA (including Sea Anemones, Jelly Fish, Star Fish, &c.), 


is in active preparation. 


THE GARDEN. 


(Alicia Amherst). With about 40 Illustrations. Extra Crown 8vo, 6s. 
The Book of the Rose. By the Rev. A. Fosrer MELLIAR, 
M.A. Illustrated. New and Revised Edition. Crown 8vo, 6s. 
Elizabeth and Her German Garden. 58th Thousand. 
Extra Crown 8vo. Illustrated Edition, White Buckram, Gilt Edges, 
8s. 6d. net. Ordinary Edition, 6s. ; 
The Solitary Summer. By the Author of ‘‘ Elizabeth and 
Her German Garden.” 27th Thousand. Extra Crown 8vo. Illustrated 
Edition, White Buckram, Gilt Edges, 8s. 6d. net. Ordinary Edition, 6s. 
Sun Dials and Roses of Yesterday: Garden Delights 
which are here Displayed in Very Truth, and are moreover regarded as 
Emblems. By Avice Morse Earve. Profusely Illustrated. Crown 
8vo, 10s, 6d. net. 


Old Time Gardens. Newly set forth by ALice Morse © 


Earce. Profusely Illustrated. Extra Crown 8vo, ros. net. 

A Woman’s Hardy Garden. By HELENA RUTHERFORD 
Ey. With Illustrations. Crown 8vo, 7s 6d. net. 

English Pleasure Gardens. By Rose STANDISH NICHOLS. 
With Eleven Plans and nearly Three Hundred Reproductions of 
Original Photographs and Drawings. Medium 8vo, 17s. net. 


THE COUNTRY SIDE. 


More Tales of the Birds. By W. WarpE Fowl er. 
Illustrated. Crown 8vo, 3s. 6d. 

Tales of the Birds. By W. Warpe Fowl er, M.A. 
Illustrated. Crown 8vo, 2s. 6d.; Extra Gilt, 3s. 6d. 

A Year with the Birds. By W. Warpe Fow_er, M.A. 


With Illustrations by Bryar Hook. Third Edition, Enlarged. Crown | 


8vo, 35. Prize Editions, 2s. 6d. and 3s. 6d. 


' Summer Studies of Birds and Books. By W. Warne 


Fow.er, M.A. Crown 8vo, 3s. 6d. 

Round the Year. A Series of Short Nature Studies. By 
Prof. L..C. Miaut, F.R.S. With Illustrations. Globe 8vo, 3s. 6d. 
Insect Life, Souvenirs of a Naturalist. ky J.-H. 
Fasre. Translated from the French by the Author of ‘* Mademoiselle 
Mori.” Witha Preface by Davip Suarr, M.A., F.R.S. illustrated 

by M. Prendergast Parker. Crown 8vo, 6s. 

Life and Her Children. Glimpses of Animal Life from the 
Ameeba to the Insects. By B. BuckLey. With upwards 
of 100 Illustrations. 18th Lhousand. Crown 8vo, 6s. 

Winners in Life’s Race, or the Great Backboned Family. 
By Arapetta B. Buckiey. With numerous Illustrations. 7th 
Crown 8vo, 6s. 

Scenes of Rural.Life in Hampshire among the Manors 
OF BRAMSHOTT. By W. W. Cares, Rector of Bramshott. With 
Illustrations and Maps. Extra Crown &vo, 8s. 6d. net. 

The Scenery of England and the Causes to which it is 
DUE. By the Right Hon. Lorp Avesury, D.C.L., LL.D. With 
numerous [|lustrations, Diagrams, and Map. 8vo, 15s. net. 

Natural History and Antiquities of Selborne. By 
Gitsert Wuitre, with Notes by Frank BUCKLAND, a Chapter on 
Antiquities by Lorp* Setsorne, and New Letters. Illustrated. 
Crown 8vo, 6s. 


| Natural History of Selborne.. By Gitpert WHITE. 8vo 
Children’s Gardens. By the Hon. Mrs. EveLyn Cerctt 


35. Gd. net. (Library of English Classics. 

' Curiosities of Natural History. By Frank T. BUCKLAND. 
Popular Edition, with a few Illustrations. Each Series separately, in 
Crown 8vo, 2s. 6d.; Extra Gilt, 3s. 6¢., as follows: First Series— 
Rats, Serpents, Fishes, Frogs, Monkeys, &c. Second Series—Fossils, 
Bears, Wolves, Cats, Kagles, Hedgehogs, Eels, Herrings, Whales. 
Third Series—Wild Ducks, Fishing, Lions, Tigers, Foxes, Porpoises. 
Fourth Series—Giants, Mummies, Mermaids, Wonderful People, 
Salmon, &c. 

Moral Teachings of Science. By ARABELLA B. BUCKLEY. 
Crown 8vo, 

Forty Years in a Moorland Parish. Reminiscences and 
Researches in Danby-in-Cleveland. By Canon ATKINSON. Extra 
Crown 8vo, 5s. net. Illustrated Edition, r2s. net. 


BOOKS OF ROAD-TRAVEL. 


Coaching Days and Coaching Ways. By W. Ovurram 
Tristram. With Illustrations by Hugh Thomson and Herbert 
Railton. Foolscap 8vo, Cloth, 2s. net ; or in Leather limp, 3s. net. 

HIGHWAYS AND BYWAYS SERIES. 

Profusely Illustrated.. Extra Crown 8vo, Gilt Tops,.Flat Backs, in Uniform 

: Binding, 6s. per Vol. ; 
Hertfordshire. By H. W. Tompkins, Illustrated by 
- Frederick L. Griggs. 

The Lake District. ByA.G. BrapLey. With Illustrations 
by Joseph. Pennell. 

East Anglia. By WiLLIAM A, Dutt. With Illustrations 
by Joseph Pennell. 

Normandy. By Percy DEARMER, M.A, Illustrated by 
Jose, h Pennell. 

Donegal and Antrim. By SrepHEN Gwynn. _Ilustrated 
by Hugh Thomson. 

Yorkshire. By ARTHUR H. Norway. With Illustrations 
by Joseph Pennell and Hugh Thomson. 

North Wales. By A. G. BRADLEY. Illustrated by Joseph 
Pennell and Hugh Th>mson. 

South Wales. ByA.G. BRADLxY. Illustrated by Frederick 
L. Griggs. . [Shortly. 

Devon andCornwall, By ARTHUR H. Norway. Illustrated 
by Joseph Pennell and Hugh Thomson, 

London. By Mrs. E. T. Coox. - Illustrated by Hugh 
Thomson and Frederiek L. Griggs. 

MR. HISSEY’S ROAD BOOKS. 

On Southern English Roads. With Illustrations. Demy 
16s. 

Through Ten English Counties. With [IIlustrations. 
Demy 8vo, 16s. 

Over Fen and Wold. With 14 Full-page (and some smaller) 
Illustrations. Demy 8vo, 16s. ‘ 

An Old Fashioned Journey in England and Wales. 
Demy 8vo, with Frontispiece, res. 

A Holiday on the Road. An Artist’s Wanderings in Kent, 
Sussex and Surrey. With Illustrations. Demy 8vo, 16s. 


MACMILLAN AND CO., LIMITED, LONDON. 
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WORLD TRAVEL 


Organised by HENRY S. LUNN, M.D., B.Ch., | 
W. HOLDSWORTH LUNN, and CONNOP F. S. PEROWNE. 


SPRING CRUISE 


On the S.Y. ARGONA UT, tonnage 3273, h.p. 4000. 
First-class cuisine. Electric light. 

April 30th to May 18th, to the Western Mediterranean, 
Marseilles, Hapies, Palermo, Algiers, Gibraltar, Tangier, 
Lisbon and Ti — Aa Eighteen Days’ Cruise for 14 
Guineas and upward 

£10 1 £11 11s., 213 13s. and £14 14s. Tours to Rome, 
includi ng, Dover, Calais (or Boulogne), Paris (or Lucerne). 
Return Ticket, and 7 Days’ Accommodation. 


Full particulars from THe SecrETARY, 5 Endsleigh 
Gardens, Euston, N.W. 


Phcenix Assurance Co., Ltd. 


FIRE OFFICE. 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 


ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

LOSSES PAID OVER £25,000,000. 


ESTABLISHED 1861. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo | DEPOSIT ACCOUNTS lo 
2 pay 2/0 
The BIRKBECK saeanine. with full particulars, post free. 
C. A. RAVENSCROFT, Managing Director. 


With 30 Original Illustrations. Price 2s. 6d. 


The HYGIENE of the MOUTH. 

A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. 
Dental Surgeon to the Evelina Hospital, Southwark. 

BY THE SAME AUTHOR. 

The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 

SEGG & CO., 289 and 291 Regent Street, London, W. 


WATKINS & DONCASTER, 


ATURALISTS, 


= MANUFACTURERS OF 


CABINETS AND APPARATUS 
FOR ENTOMOLOGY BIRDS’ EGGS AND SKINS, AND ALL 
RANCHES OF NATURAL HISTORY 
SPECIAL SHOW-ROOM FOR CABINETS. 


Be Our Catalogue (96 pp.) Post free on application 
N.B. 4 Excellence and Superiority of Cabinets and 
references are _ permit: to distinguished 
rons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
4 Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES 


MINERALS, ROCKS, OR FOSSILS. 
25 Specimens, 5/6; so do., 10/6; 100 do., 21/-; 200 do., 42)-3 
goo do., 

Adapted for Examinations in Geology and Mineralogy. 

A large of Minerals, Rocks, Fossils and Objects for 
selection. Specimens sent on approval. 

Hammers, Chisels, Blowpipe Cases, Car Models of Crystals, 
Glass-Capped Boxes, Card Trays, and all Geological and 
Microscopical Requisites. 

Cabinets, Trays, and Glass-Capped Boxes made to order. 
CaTALoGcuEs Gratis. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacque:s, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Diatoms, Ameeba, Arcella, Actinospherium, 
Vorticella, Stentor, H ydra, Floscularia, Stephanoceros, Melicerta, and many 
other of ond’ Life. Price 1s. per Tube, Post Free. Helix 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 


hase SECTIONS :— 
Precious Stones, Meteori 


Gusts, 
Top Boxes, Geciogioal Apparatus, ‘Cabin atus, Oabinets, Card Hays, Can 


ALL LISTS "OF 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &'c. 
Office and Stores ;— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


» Rana, Anodon, &c., for Dissection purposes. 
THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; *Hormiphora (preserved) ;° Leptoplana ; Lineus, Amphiporus ; 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia M sis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; 
Ascidia, Salpa (preserved), = Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


Communications to the Editor. The telegraphic address 
SUBSCRIPTIONS TO “NATURE.” 


«& 
Half-yearly . 014 6 
TO ALL PLaces ABROAD :— 


Cheques and Money Orders payable 
OFFICE: ST. MARTIN’S 


of NATURE zs “ PHusIs,” LONDON. 
| CHARGES FOR ADVERTISEMENTS. 


£ 

*Three Linesin Column... ..... o 2 6 

One Sixteenth Page o10 

One Eighth Page, or Quarter Column . .0 18 6 
Quarter Page, or Halfa Column... . . 115 0 

Half a Page, ora Column ....... 3-8 

es. 


* The first line being in heavy type is charged for as Two Lin 
to MACMILLAN & CO., Limited. 
STREET, LONDON, W.C. 
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DR. HALDANE’ APPARATUS 
FO ESTIM 
CARBONIC ACID IN AiR. RETA —89 Bisnopsoate Stacer WITHIN, EC. 
sg PRICE, Manufacturers of Chemical and Scientific Apparatus 
Nea and Complete Laboratory Outfitters. 
MEE lo in Mahogany 
m 2% f / Cabinet SOLE AGENTS FOR THE UNITED KINGDOM FOR BECKER’s 
ies = complete, SONS’ (Rotterdam) BALANCES AND WEIGHTS. 
Xx 
$3 on brass stand, with 1}” 
gx 8 dense prism, adjusting slit, 
reflecting prism, divided 
gs = | circle and vernier reading to 
avo ‘ ° 
GES in 
case, £615 0 
Bs BY The same arranged as a spectroscope and Spe bined 
£8 10 0 
238 
No. 3402. No. 3404. 
SOLE MAKERS— POOKBT SPROTROBOOPR (No. with fixed alt in eather 
C. E. MULLER, ORME 60. || 
| POCKET SPECTROSCOPE with im roved adjustment 
148 High Holborn, London, W.C. and larger slit . .£1 180 


LARGE INDUCTION COILS 


WITH VARIABLE SELF INDUCTION OF THE PRIMARY 


A SPECIALITY. 


ILLUSTRATED CATALOG UE, including many new forms of 
Apparatus in 


RADIOGRAPHY, 


High Frequency, High Potential Treatment, Electro Therapy, &c., 
POST FREE ON APPLICATION. 


Nature says :—‘‘ The list is a very complete one and shows that the firm 
is in a position to supply all the apparatus needed in this class of work from single 
gees ieces of the simplest type to full sets made up into suitable cabinets. 

€ note also that the firm arranges for courses of lessons in the use 
of the apparatus for those who desire i _ 


ISENTHAL & CO. 


a 85 MORTIMER STREET, LONDON, W. 
“adil Contractors to the Admiralty,War, India and Colonial Offices, &¢. 


THE LONDON STEREOSCOPIC s 


THE LATEST INTRODUCTION. 
A Combined Timepiece and Barometer. 


106 & 108 REGENT STREET, W., 
AND 54 CHEAPSIDE, E.C.. 


Sole London Agents, Wholesale & Retail, for THE CLYDE MOTOR BICYCLE. 


Printed by Ricuarp CLay anp Sons, Lirrep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of I ondon, and published by Mécunt AN 
ano Co., LimiTEp, at St. Martin's Street, London, W.C., and Tue MACMILLAN Comvany, 66 Fifth Avenue, New York.—T nursbDay, April 9, 199% 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1746, VOL. 67] THURSDAY, APRIL 16, 1903. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) 


All Rights are Reserved. 


NEWTONIAN ” 
ETHER SATURATOR. 


This Saturator wili burn with a large bore 
jet for threehous. BB O O 


The Editor of ‘‘The Optical Magic 
Lantern Journal’’ says :— 


**We were greatly pleased with the be- 


haviour of this Saturator, which will be found 
to work with absolute safety. With it one 
who had never before used a Saturator could 
not fail in getting a good light with practically 
no trouble.” 


Supplementary List of New Slides and 
pparatus Post Free on application. 


NEWTON & CO., 


OPTICIANS BY APPOINTMENT TO 
H.M. THE KING, 


3 FLEET STREET, LONDON. 


REYNOLDS an BRANSON, itu., 
Chemical and Scientific Instrument Makers to the Indian 
Gover t and Sci and Art Department. 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS, 


COMBINED CHEMICAL AND PHYSICAL BENCH, illustrate? 
above, as supplied to National Physical Laboratory, Teddington, fitted 
for Gas, Water and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Lllustrations, free on application. 
Desicns or BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 
14 COMMERCIAL LEEDS. 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, } inch 
Object - glasses, in Mahogany 


"£5 12s. 6d. 


Double Nose-piece, 9/- extra. 


68 CORNHILL, 
LONDON. 


NEGRETTI & ZAMBRA’S 
LONG RANGE 
BAROMETERS. 


The Glycerine B: has a tube containing both 
Mercury and Glycerine. The lighter specific gravity of 
the latter and the difference in the bore of the tube in 
which it rises and falls increases the scale to about 8 inches 
for each inch of the ordinary mercurial column. 

By means of this interesting instrument the smallest 
variations in the atmospheric pressure are quite notice- 
able, differences of 1ooth of an inch being easily read 
without the aid of any vernier or magnifier. 


Further Pariiculars and Prices of this and other 
long range Barometers sent on application to the 
Manufacturers— 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT, E.C. 


Brancues; 45 CORNHILL, anp 122 REGENT 
STREET, Lonpon. 
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ROYAL INSTITUTION 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 
Tories next (April 21), at Five o'clock, Professor ALLAN MACFADYEN, 


OF 


M.D., B. First of Three Lectures on “The Blood and Some of its 
Problems.” Half-a-Guinea the Course. 
pee (Apri! 23), at Five o'clock, Professor Dewar, M.A., LL.D , 
.Sc., F.R.S. First of Three Lectures on ‘‘ Hydrogea, Gaseous, Liquid 
and Solid.” Half-a-Guinea. 


Saturday (April 25), at Three o'clock, Professor LANGTon DouGtas, 
A. First of Two Lectures on “‘The Early Art of Siena.” Half-a- 
uinea. 


UNIVERSITY OF BIRMINGHAM. 
SOIENCE, ARTS, MEDICINE, COMMERCE. 


Speciat Scuoor. of MopERN LaNGuaGEs. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 


Leading to Degrees and Diplomas. 


Att Courses AnD DeGRees ARE OPEN TO BOTH MEN AND: WomEN 
STupEntTs. 

In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


Syllabuses with all information will be sent on application to the 
SECRETARY. 


(UNIVERSITY OF LONDON.) 
THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL, 


CLOSE TO OXFORD CIRCUS, W. 


The SUMMER SESSION, 1903, will commence on Monday, May 4. 

Full opportunities for study are offered to Students preparing for any 
Examinations in Medicine and Surgery in the United Kingdom. 

Classes will be held in the following subjects :—Midwifery, Pathology, 
Pathological Histology, Forensic Medicine and Public Health, Anatomy, 
Practical Physiology and Histology, Chemistry and Practical Chemistry, 
Therapeutics, Mental Diseases with Clinical Demonstrations, Practical 
Pharmacy. 

Students entering in May are eligible ‘to compete for the Entrance 
Scholarships (value £100 and £60) awarded at the commencement of the 
ensuing. Winter Session. The Broderip Scholarships, Governor's Prize, 
Hetley Prize, Lyell Medal, Leopold Hudson Prize, and Freeman Scholar- 
ship are awarded annually, the Murray Scholarship (in connection with the 
University of Aberdeen) every third year. 

1 resident appointments are open for competition annually, with- 
out fee. 

The composition fee, admitting to the whole curriculum for the diplomas 
of L.R.C.P,, M.R.C.S., and L.S.A., is 135 guineas; or by three yearly 
instalments of 60, 50, and 35 guineas. 

For University of London Students requiring Preliminary Science Instruc- 
tion, 145 guineas, or by instal ts, 155 gui For t niversities 
recognised by the General Medical Council and other Students who have 
completed their Anatomical and Physiological studies, the fee for admission 
as General Students is 70 guineas, or by instalments 75 guineas. Students 
from Universities of Oxford and Cambridge entering in May are eligible 
to compete for the University Scholarship of £60 awarded at the commence- 
ment of the Winter Session. Fee for Dental Students, 54 guineas. 

The Residential College contains accommodaticn for thirty Students. 

For Prospectus and further Particulars, apply to . 


J. MURRAY, M.B., F.R.C.S., Dean. 


KING’S COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 
EXPERIMENTAL PSYCHOLOGY. 


A Course of Twenty Lectures, accompanied by Demonstrations and 
Laboratory Work, will be given by W. G. SmitH, Esq., M.A., Ph.D., 
Lecturer on Experimental Psychology at King’s College, London, during 
the Summer Session, 1903, on Wednesdays and Saturdays at 11 a.m., com- 


BIRKBECK COLLEGE. 
(BIRKBECK INSTITUTION.) 
BREAMS BUILDINGS, CHANCERY LANE, E.c. 


DAY AND EVENING CLASSES. 
Systematic Courses of Instruction (Lectures and Laboratory) in 


Chemistry J. E. Macxenzis, Ph.D., D.Sc, 
Physics... «. ALBERT GrirFitus, D.Sc. 
Mathematics E. H. Smart, M.A. 
Botany... eos A. B. Renpug, M.A., D.Sc. 
Zoology ... H. W. Untruank, B.A., B.Sc. 
Geologyand Mineralogy .. F. Harris, F.G.S. 
Assaying, Metallurgy & Mining Gero. Patcuin, A.R.S.M. 


The Courses all include practical work in well-equipped Laboratories, and 
meet the requirements of the UNIVERSITY of LONDON DEGREES. 

Instruction in Modern Languages—French, German, Spanish, Russian &c. 

EVENING CLASSES are also held im Biology, Physiology, Practical 
Geometry, Building and Machine Construction, team, Theoretical and 
Applied Mechanics, Land and Quantity Surveying, Estimating. 

Courses for Conjoint Board, Dental and Pharmaceutical Examinations. 

Further information on application to the PRINCIPAL. 


PATENT OFFICE APPOINTMENTS. 


Instruction in all the subjects of the Examination, in both Day and 
Evening Classes. Two appointments were gained in the recent Examin- 
ation. Birkbeck College, Breams Buildings, Chancery Lane, E.C. 


UNIVERSITY COLLEGE; LONDON. 
(UNIVERSITY OF LONDON.) 
FACULTY OF MEDICINE. 


The SUMMER SESSION begins on TUESDAY, APRIL 21. 

The work is arranged so that a Student may advantageously begin his 
Medical Curriculum then. : 

Fall information may be obtained from either of the undersigned. 


J. R. BRADFORD, M.D., D.Sc., F.R.S., 


Dean of the 
T. GREGORY FOSTER, PhD., Secretary. 


THE LONDON SCHOOL OF TROPICAL 


MEDICINE. 
(UNDER THE AUSPICES OF HIS MAJESTY'S GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 


IN CONNECTION WITH THE HospITALs oF THE SEAMEN’s HospitTaL 
IETY. 

The next SESSION commences on Friday, May 1, 1903. 

For Prospectus, Syllabus, and other particulars, apply! to the Secretary, 


Micne ut, Esq., Seamen's Hospital, Greenwich, 


LONDON (ROYAL FREE HOSPITAL) 
SCHOOL OF MEDICINE FOR WOMEN, 
8 HUNTER STREET, BRUNSWICK SQUARE, W.C. 


The SUMMER SESSION will begin on MAY 1, 1903. Students 
entering on that date can for the E Scholarships awarded 
in October. 


Special Classes are arranged for the Preliminary Scientific and M.B. 
Examinations of the University of London. Particulars as to fees, scholar- 
ships, &c., can be obtained from the SecreTary, Miss Dovuis, M.B 


JULIA COCK, M.D., Dean. 


ROYAL OBSERVATORY.— CAPE OF 
GOOD HOPE. 


Applications are invited for the post of Secretary, Librarian and 
Accountant at the above Observatory. Methodical habits, good general 
education, and capacity for simple accounts are essentia!. Preference wil! 
be given to candidates who read German, and have some knowledge of and 
interest in Astronomy. Salary, £200, rising by annual increments of £10 
to £300, with a Colonial Allowance amounting at present to £100 a year. — 

There are also vacancies for two computers. Salary, £9 per month, with 
immediate opportunity to earn £2 additional in observing or computing, 
and prospects of advancement. 

Qualifications.—Knowledge of Elementary Algebra, and use of 
Logarithms, neatness and accuracy in arithmetic. 

Apply, enclosing copies of testimonials, to H.M. Astronomer, Royal 
Observatory, Cape of Good Hope. 


mencing Wednesday, May 6. Special attention will be paid to the 
oe of the London University Examinations in this subject. 
1s. 


"Fee, 


WALTER SMITH, Secretary. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 
For particulars apply to R. C. T. EVANS, 
eathcote Sci 


9 Heathcote treet, Gray's Inn Road, W.C. i 


JUST PUBLISHED. 


CROSS (W.), J. IDDINGS, and Others. 
QUANTITATIVE CLASSIFICATION OF IGNEOUS 
ROCKS, based on Chemical and Mineral Characters, with 
a Systematic Nomenclature, with 14 tables, 8vo, cloth, 
1993, 8s. net. 

in “ Nature,” April 2, an incorrect price was advertised. 
WM. WESLEY AND SON, 
28 ESSEX STREET,STRAND, LONDON. 
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HIGH SCHOOL, MIDDLESBROUGH. 


PHYSICS MASTER: 


WANTED, in September next, a PHYSICS MASTER qualified to 
tike the work nece-sary for the Board of Education Examinations, Cam- 

ridge Local Examinations and University Scholarships. 

The selected Candidate will be required to conduct Evening Classes in 
Elementary and Advanced Magnetism and Electricity during the winter 
months, evious experience es-ential. Sal. ary, &1*5 per annum. 

Applications, endorsed ‘‘ Physics Master,” to be -ent to the Hean- 
uasteR, High School, Middlesbrough, not later than May 21, 1903. 


MUNICIPAL SCHOOL OF SCIENCE, 
ART AND TECHNOLOGY, 
LONDONDERRY. 


The Committee of the above School require the Services of an 
ASSISTANT LECTURER in SCIENCE and TECHNOLOGY to com- 
mence duties on September 1, 1903. Sslary, £120 per annum. Candidates 
should have had experience in an Electrical or Mechanical Engineering 
\——- Applications must be received not laterthan Monday, April 

Conditions of appoin'ment ad form of application may be had from 
L = Williams, Secretary, Savings Bank, Lo: donderry. 


ELECTRICAL LABORATORY. — Assis- 
TANT required with good Laboratory and Technical College training ; 
some Chemi:al knowledge also an advantage. Must be good Experi- 
menter.—Apply, stating experience and salary required, Box No. 16, 
Nature Office. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS, (Classical Tripos, Intermediate Arts, Higher 
Loc dl, heroudl acquaintance with Modern Lan 

Revision, Translation. Scale of charges on a “seg The Cam: 

bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


BOOK BUYERS’ BARGAINS. 


Special March Supplemental LIST of PUBLISHERS’ REMAINDERS. 

AW greatly reduced in }-rice. orks in nearly all hes of Literature, 

including Seience. Also Catalogue of New Books at y Prices. 
Free on application. 


H. J. GLAISHER, Remainder and Discount Bookseller, 
57 WicMmorE STREET, LONDON, W. 


New Booklet, 32 pages, sent gratis . 


mt | ABLOID ewo 
PAOTOGRAPAIC 
CAEMICALS 


SNOW HILL BUILDINGS, LONDON. 


NOVELTIES 1903 IN HIGH-CLASS CAMERAS 
AND LENSES. 


**The UNIVERSAL,” 
suitable 
for any 
Lens of a 

focus from 

34 to 12 ins. 


PATENTED 


UNIVERSAL.” 
VOIGTLANDER FAMOUS COLLINEAR LENSES, F ‘4 Each 


combination is a perfect Anastigmat and can be used alone. 
VOIGTLANDER NEW HELIAR LENSES, F 4-5, in all sizes. 
VOIGTLANDER PORRO 
PRISMATIC BINOCULARS 
are unsurpassed. 
Very convenient form. 
Brilliant definition. 


& QE. 6 


VOIGTLANDER HIGH-CLASS 
OPERA GLASSES. 


New Illustrated Cataiogues Post free if “ Nature” be mentioned. 


F 


Natura 
Gorour 
PHOTOGRAPHY. 


An Invaiuable Aid to all Science Workers. 
CAN BE USED WITH ANY PLATE CAMERA ¢ OR KODAK. 


COMPLETE E OUTFITS m= 25s. 


Special Outfits for particular classes of work as supplied to 
the principal Government Departments, Colleges, & Institutions. 


we Write for booklets, post free to readers of NATURE, or 
call and see the results amateurs have produced by our process. 


Manufactorers of Scientific Apparatus, Cameras and 
Rotating Sectors, Instruments for the Measurement of Lig 
and Colour, Speed Determination, &c. 


J 
C. on request. 
| 
D.Sc, 
Sc. 
i 
LES. 
NO WEIGHING 
pe NO MEASURING 
ALWAYS ACCURATE = 
HANBY INANY DARK ROOM Pyro-Accelerater A 
| 
BURROUGHS WELLCOME 
&CO. 
AL 
vam house 
) Street, | si 
N, ESTABLISHED 1756 = Holborn 
Gr 
4 
ng, 
of 
yal 
5 | 
CAN ALSO BE WORKED UPON PAPER. 
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‘TAKEN WITH THE 
GOERZ-ANSCHUTZ ... 


Which being Fitted with Focal Plane Shutter 
and new rapid Goerz Double Anastigmat 


C. P. GOERZ, 
1 to 6 HOLBORN CIRCUS, LONDON, E.C. 


NEEDS” LESS LIGHT THAN ANY OTHER CAMERA. 


APPROVAL PACKETS of Photos and Stereos 
ie 43 are sent on application by post for selection to any part of the 
ee ty World. No deposit required from responsible applicants. Please 
state require ments. 
PHOTOS. 

Paris Salon Pictures. 
Classical Undraped Pic- 

tures. 
and Religious 


( N Heads, Por- 
8 
Artists’ Life Studies. 
t es. 


Scenes. 
Co.t.ections from noted Galleries. 


Prices from 3d. each to 15s. 
(13 Photos as 12). 


STEREO SLIDES (Binocutar). 


size 7in. by roin. at 2s. ary, 
Foreign, ndian, 
and Country), Coronation } Procession and Indian 
and Naval Review Scenes. Prices, 8¢. each ; 8s. for 13. 
Order ** The Pe:fectoscope” Aluminium Stereoscope to be sent on 
approval, Se 6d, post free. This Stereoscope, with a number of 
Slides, forms a novel and elegant Present. 


BRDMA. 
116 “LEIGHTON TERRACE, BEDFORD BILL, BALHAM 
Hiustrated atalogue, threepence, post free. 

Illustrated Catalogue, with a specimen Stereo Slide, tenpence, post 


free. Foreign Stamps up to tenpence will be accepted from 
residents abroad? 


Clouds, Waves, Rustic: 


We have secured a limited quantity 
of the 
PURE BROMIDE OF RADIUM 
of the highest activity, also suitable 
SCREENS 
for demonstration purposes. 


N.B.—As the supply is but a very small one, 
and the chance of an extension remote, early 
application is requested. 


ISENTHAL & CO., 


Contractors to H.M, Admiralty, War, India, and 
Colonial Offices, &c. 


85 MORTIMER STREET, LONDON, W. 


THE HIGHEST VACUUM 
READILY OBTAINED. 


FfASK FOR _ 
LIST No.-F.%5. 


PRICES FROM £4 5 0 


APPLY FOR FULL PARTIOULARS OF THe 


“ GERYK” VACUUM PUMPS (FRYER) T0 
Pulsometer Engineering 


Nine Elms Ironworks, Reading. 
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MUIRHEAD CO. 


Makers of 
induction Coils 
and all kinds 

of X-Ray 
Apparatus. 


Telegrams : 
“Secohm, London.” 


{2 CARTERET STREET, 


WESTMINSTER, 


Catalogue 
forwarded on 


Application. 


Telephone ; 
779 Westminster. 


QUEEN ANNE'S GATE, 
s.w. 


RESISTANCE FRAMES 


For use with Lantern Arcs, and for general 
Laboratory Purposes. 


New design, compact, strong and light. Negligible 
Temperature Coefficient. Handsome finish. 


For 100 or 200 volt supply. All ranges in stock. 
Prices 30s. to 55s. 
ALSO SUPPLIED WITH REGULATING SWITCH. 


ROBT. W. PAUL, 
MANUFACTURER OF ELECTRICAL INSTRUMENTS, 


68 HIGH HOLBORN, W.C.; 
And at NEWTON AVENUE WORKS, NEW SOUTHGATE, N 


JAMES J. HICKS, 


WHOLESALE MANUFACTURER OF ALL, KINDS OF 


SCIENTIFIC, METEOROLOGICAL, CLINICAL 
AND SURGICAL INSTRUMENTS. 
Wind 


e p 
ity of error in noting the wind 
direction and velocity. 


Hicks’ Improved Air Meter 
for measuring currents of any velocity. 


Dr. Parkes, F.R.S., says :—‘‘ The 
most perfect instrument in use.” 

Of the greatest possible value in the 
ventilation, &c., of all large buildings, 
mines, and chimney shafts. 


Mr. Hicks is always pleased to submit quotations for 
Laboratory outfits or single instruments, He also places 
Colleges and Institutions on exceptional terms. 


THERMOMETERS FOR STUDENT WORK A SPECIALITY. 
8, 9 & 10, Hatton Garden, LONDON, E.C. 
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WILSON. 


VERNIER 
MICROSCOPE. 


Horizontal and -Vertical Scales ; 


16 cm. in length. The microscope _ 
rotates on a horizontal axis, and | 


can be clamped in any position. 
One power and one Eye-piece. 


With Scales reading to ‘1 mm. £6 10 | 


70 
710 


05 » 
” ” 
” ‘ol ” 


” 


1 BELMONT STREET, CHALK FARM, N.W. 
SECOND-HAND D TELESOOPES, 


¢in. Finder. &e., £8 108. 
with Slow Motions, ik 
COOKE, ; 4-in. TROUGHT oN, ‘£25 ; 64 and 8}-in. 
£15, £17 10s. ; 10}-in. , £20; to}-in. CALVER, £25 ; 
t2}-in. E 
Spectroscopes by BRO t Instruments 

from £6 10s. All "other ASTRONOMICAL, INSTRUMENTS. 
SECOND-HAND MICROSCOPES by all the leading Makers. 
Lists on Application. Small Instruments taken in Exchange for larger 

ones. Instruments Bought, Sold, or Exchanged. 


A. LARESON & C 
28 BARTLETT'S BUILDINGS, HOLBORN CIRCUS, and 338 HIGH 
HOLBORN, LONDON. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT 
No Flickering. Superb Mechanism. Price £7 7 0. 
The Moto-Phote Camera for taking the Pictures. 

Illustrated Lists, 2d. 
See Mr. Hucues’ PATENT COMBINATION ‘OPTICAL LANSERD, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for C lass De- 
monstration. Ma cent Results. Docwra Triple. Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GRATTAN 
GuINNEss, Re. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4- inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6¢, Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleid Ch Lantern Outfits in the World. 
auendiy Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
4d. Small Illustraied « atalogue, roo pages, free, sd. List of 

60,000 Slides and 300 Lecture Sets, Science reg a Views, &c., 6d. ; 

Postage, Pamphlets Free. W. SPECIALIST, 
Brewster House. 82 Mortimer Ruad, Kingsland, N. 


Apparatus for estimation of sulphur in spent oxide. 


FREDK. JACKSON & 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers ia’ 
CHEMICAL AND PHYSICAL 
APPARATUS 
Of every Description. 


Fine Chemicals, Yolumetric Solutions, 
Plain and Stoppered Bostles, 


AND EVERY LABORATORY REQUIREMENT, 


Illustrated Catalogue of Apparatus, with Pr 
List of Chemicals, free on application. 


Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


DARTON & Co., 
CLERKENWELL OPTICAL WORKS, 
142 ST. JOHN STREET, LONDON, E.C. 


MANUFACTURERS OF ALL KINDS OF 


METEOROLOGICAL 
INSTRUMENTS. 


CONTRACTORS TO H.M. GOVERNMENT. ESTABLISHED 1834. 


Five Highest Awards Exposition, Diplome 
d’Honneur and Three russeis Exhibition for 
Meteorological Scientific Instruments. 


Illustrated Catalogue post free. 
STANDARD OUTFITS OR SINGLE INSTRUMENTS 
(with Kew Certificates, if desired). 


BRITISH BOTANICAL ASSOCIATION, LTD. 


Formerly : Scientific Dept. THE LABORATORY, 
Messrs. J. Backhouse & Son, Ltd. HOLGATE, YORE. 


BOTANICAL MATERIAL 


of all kinds teachin; purposes, fresh or in alcohol. WEKKLY BOXES 
of PLANT OBJECTS for NA l'URE STUDY. High-claxs Micro- and 
Lantern Slides ; co Specimens ; Apparatus. Revised Catalogues in 
course of preparati n. 

Address orders and communications to the DIRECTOR. 


NOTICE.—Adverti: ts and b letters for NATURE should be 
addressed to the Publishers; Editorial Communications to the Editor. 
The telegraphic address of Nature is “ Puvusis,” Lonpon. 
SUBSCRIPTIONS TO ‘‘ NATURE." 

& s. d.| To Praces Asroap:— s. d. 

2.6 Yearly . 110 6 

Half-yearly 6 Half-yearly . 6 

Quarterly o 7 6 Quarterly. © 8 o 
Cheques and Money Orders payable to MACMILLAN & CO., Ltd. 


OFFICE: ST. MARTIN'S STREET. LONDON, W.C. 


Yearly . 


MERCURY PUMPS OF ALL DESCRIPTIONS. 


The illustration shows a three-fall Sprengel 
Pump with McLeod gauge attached, which in- 
strument is indispensable for research work in 
high vacua. The gauge on this pump will measure 
vacua from ‘8 m/m to ‘00001 m/m. Range canbe 
as desired. 


A. C. COSSOR, 54 Farringdon Road, E.C. \aae 


(CONTRACTOR TO H.M. GOVERNMENT). 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 


POST OFFICE BRIDGE SETS AND. 
DEAD BEAT GALVYANOMETERS. 


POTENTIOMETERS. 
SPECTROMETERS. 


STUDENTS’ 
SPHEROMETERS. 


INDUCTION COQILS A SPECIALITY. 
Sole Makers of Wagg’s ecpamaing Table for X-Ray 


66 omame CROSS ROAD, LONDON, w.c. 


x 

eh 2 

iii 

i 
= 

bY Ap 

CR 

” 8 5 
ice 

Le 

- 

| 

4 

- 

- 
| 

4, ey 

| 

ts 

qT 

3 h 

1 

We 
S 

3 P 


TS. 


D 1834. 


ipléme 
ion for 


APRIL 16,..1903] NATURE 
WORLD TRAVEL| WATKINS & DONCASTER, 


Or D 
Ww. HOLDSWORTH LUNN, and CONNOP PF. S. PEROWNE. 


On the S.Y. ARGONA UT, tonnage 3273, h.p. 4000. 
Electric light. First-class cuisine. 

April 8th to April 28th, Cruise to the Isles of Greece. Every 
berth booked a month before the date of departure. , 
April ae 8 May 18th, Cruise to the Mediterranean. Every 

erth taken. 
CRUISES TO THE NORWEGIAN FJORDS AND TO THE NORTH 
CAPE. Early bocking is essential. 
£10 10s., £11 11s., £13 13s. und £14 14s. Tours to Rome 
via the Mont Cenis and the St. Gothard Routes. 
Extensions to Naples, Florence, Venice and the Italian Lakes, &c. 
£5 15s. 6d. Tours to Lucerne. 
£7 17s. 6d. Tours to Grindelwald. 


Apply to THe SECRETARY, 5 Endsleigh Gardens, Euston, 
London, N. W. 


NORWAY.—S.Y. M/DNIGHT SUN, 3178 Tons. 
Finest Yachting Steamer afloat. No Upper Berths in the ship. 
WHIT WEEK. Sailing, May .—TWELVE 


£7 7/ @ GUINEAS, Fortnightly. Sailing, June 6th and zoth, 
July 4th and 18th, August 1st and rsth. 


Apply ALBION S.S. CO., LTD., Newcastle-on-Tyne. 


PHCGNIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

Moderate Rates. Absolute Security. 

Lighting Rules Supplied. Liberal Loss 

Prompt Payment of Claims. 

LOSSES PAID OVER £26,000,000. 


ESTABLISHED 18651. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London 
lo | lo 
2 Jo 3 | 0 


DEPOSIT ACCOUNTS 
repayable on demand. 
The BIRKBECK ALMANACK, with full particulars, post free. 
C. A. RAVENSCROFT, Managing Director. 
Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
Collections of above for Pros Mining E 
Technica! Schools, tor Private 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
Top Boxes, Geological Oabine Trays, 
of Rock Sections. — 
ALL LISTS FREE OF 


JAMES R. GREGORY &CO,, 
MINERALOGISTS, &c., 
To Science & Art & Colonial Museums, &c. 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


Electric 
Settlements. 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 
Be Our Catalogue (96 pp.) Post free on application 


N.B.—For Excellence and Superiority of Cabinets and 
Ap) t references are permitted. to distinguished 
patrons, Museums, Colleges, &c. , 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and ousind by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES 


MINERALS, ROCKS, OR FOSSILS. 

25 Specimens, 5/6; 50 do., too do., 2i/-; 200 do., 42/-; 
0., 
Adapted for Ruaniaiiens in Geology and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Hammers, Chisels, Blowpipe Cases, Card Models of Crystals, 

Glass-Capped Boxes, Card Trays, and all Geological and _ 

Microscopical Requisites. 
Cabinets, Trays, and Glass-Capped Boxes made to order. 
CaTALoGuEs GRATIS. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 

THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora. (preserved); Leptoplana; Lineus, Amphiporus ; 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ; 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices aan more detailed lists apply to 

Biological Laboratory, Plymouth. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Sa’ Warfare, Id Sacred M Peruvian Pottery, 
Netsukis China, Lacquers, Gongs Salle 


THE DIRECTOR. 


1903 ISSUE NOW READY. , 


THE STATESMAN’S YEAR-BOOK. 


Statistical and Historical Annual of the States of the World, for the Year 1903. 
Edited by J. SCOTT KELTIE, LL.D, Secretary to the Royal Geographical Society. 


With Maps. Crown 8vo, 


tos. 6d. net. 


The Hon. O. P. Austin, Chief of the U.S. Bureau of Statistics, writes to the Editor: ‘‘ I cannot close without expressing 


my appreciation of your annual volume—7Z%e Statesman’s Year-Book. 


I keep a copy at my elbow both at ‘my desk at the 


office and at home, and scarcely a day passes that [ do not consult it, sometimes many times a day. It is an extremely useful 
work, in the preparation of which you have the right to feel that you are rendering the public a great service.” 


MACMILLAN AND CO., LIMITED, LONDON. 
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ATWOOD MACHINE (Patent). 
OUR ORIGINAL PATTERN GREATLY IMPROVED. . 


New Kelease (Patent), Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. This 
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 


PRICE COMPLETE 2&4 15s. NET. 


PHILIP HARRIS & CO., Lim.. BIRMINGHAM and DUBLIN. 


CROSSLEYV’S GAS ENGINES. 
GREAT REDUCTION 
RECENTLY IN GAS 


(Represents J type in Oil or Crossley’s Portable Oil Engine 


at the Royal Agricultural 

14 effective horse power.) Show, Cardiff, 1901. 

Al 
Immediate delivery for Stock ee “ ENGINES DELIVERED.—Up to 
Sizes of Engines. ee fae a. the end of 1902, 46,150 engines 
= = ” have been delivered, representing 
648,421 B.H.P. 


CROSSLELYT BROS... LTD... OPENSHAW, MANCHESTER 


MICROSCOPIC OBJECTS. | NEW ITEMS in 
NEW AND INTERESTING. WATSON’S RECENTLY ISSUED 


CATALOGUE OF MICROSCOPES. 


F (16TH Epition, 152 PAGES.) 
Karyokinesis in Root of Water Lily. Very fine’ oe 35. "od. and 4 


d. 
6 
Young Amphioxus entire. * @ NEW HOLOSCOPIC SUB-STAGE CONDENSERS, 
Group of Polycystina opaque. Beautiful Slide for Exhibition | g 1 6 |THE MACRO. ILLe. for illuminating large objects when 

° 


Malarial Parasite in Capillaries of Brain .. 4 
Section of Flexible Sandstone, an entirely new and brilliant object 
for the Polariscope 


Diatomaceous Soundings S.W. of Australia from — of * M. photographing with a Holostigmat or other low-power Lenses. 
** Challenger " Completely mounted, £1 10s. 


Leaf of Soot Rotundifolia, with ‘captured Insects fe THE MALES-W ATSON TWO-SPEED FINE ADJUST- 


MENT. Ingenious, gives great range of speed. Very efficient. 


Anatomy of Honey Bee complete on one Slide NEW MICROSCOPES for Students, Metallurgy, Travellers 
EXHIBITION SLIDES, a fine assortment of arranged eee a groups, and Museums. 


very beautiful objects for Spot Lens, from 6s. 6d. to 15s. MICRO. LAMPS for Electricity and Gas. 


ou a Subscriber to WATSON & SONS’ CIRCULATING 
CRO OSCOPIC OBJECTS? 240 Slides for aus. Teaching, &c., and everything of the most up-to-date 


Complete Catalogue of Microscopic Objects on application Dept. 3. The above Catalogue sent post free on application Deft. 2. 


W. WATSON & SONS, Opticians to H.M. Government, 313 High Holborn, London, W.C. 
ESTABLISHED 1837. 16 FORREST ROAD, EDINBURGH, and 78 SWANSTON ST., MELBOURNE, AUSTRALIA. 


THe NEW NATURALISTS’” CAMERA. 


(PATENT.) Reflex Foaussing for Ordinary or 
Telephoto. Lenses. 
ILLUSTRATED PROSPECTUS FREE. 


OALLMEVER irs 


J. H. DALLMEYER, Ltd., 25 Newman St., LONDON, W. 


Printed by Ricnarp Cray anp Sons, Limite», at & 8 Bread Stree: Hill, Queen Victoria Street, in the City of ahd ublishet by MACMILLA» 
Ano Co., LimiteEp, at St. Martin's Street, London, W.C., and THE MACMILLAN Company, 66 Fifth Avenue, New Yo HuRsDAY, April 16, 1903 
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CENERAL LIBRARY, 
UNIV, OF MICH. 
MAY 6 1903 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1747, VOL. 67] THURSDAY, APRIL 23, 1903. [PRICE SIXPENCE. 
All Rights are Reserved. 


THE HIGH GLASS LENS. 


Steinheil Orthostigmat 


Registered as a Newspaper at the General Post Office.]} 


FULL CATALOGUES FREE 


FROM THE MANUFACTURERS. 


3 FLEET STREET, E.C. 


NEWTON & CO., 


Scientific Instrument Makers to H.M. the King, 


R. & J. BECK, LTD., 


68 CORNHILL, LONDON, 


dulum Apparatus, Simple Form, £5 5s. 


ILLUSTRATED CATALOGUE 
ON APPLICATION. 


HARMONOGRAPH, or Compound Pen- 


NEGRETTI & ZAMBRA’S 


r LONG RANGE 
 BAROMETERS. 


The Glycerine Barometer has a tube containing both 
Mercury and Glycerine. The Mig hter specific gravity of 
the letter and the difference in the bore of the tube in 
_ which it rises and falls increases the scale to about 8 inches 
for each inch of the ordinary mercurial column, 

By means of this interesting instrument the smallest 
variations in the atmospheric pressure are quite notice- 
able, differences of tooth of an inch being easily 
without the aid of any vernier or magnifier. 


IMAGE-FINDER: an apparatus for ex va 
plaining the : 
formation images refracti tl g Further Particulars and Prices of this and ether 
of seh ough lenses. ; long range Barometers sent on application to ape 


With two convex lenses, gin. diam., and with explanatory pamphlet. ; Manufacturers— 


3. 
NEGRETTI & ZAMBRA,. 
JOHN J. GRIFFIN & SONS, LTD. -NOLBORN VIADUCT, E.G. 
20-26 SARDINIA STREET, LINCOLN’S INN FIELDS, Brancugs: 45 CORNHILL, anv 122 REGENT 
LONDON, W.C. — STREET, Lonpon. 
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UNIVERSITY OF BIRMINGHAM. 


Faculties,— 
SOIENCE, ARTS, MEDICINE, COMMERCE. 
Srectat Scuoot. or Mopern LANGUAGES. 
DerarrmMent For TRaAIntnG oF TEACHERS. 
Scbools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 
Leading to Degrees and Diplomas. 
Act Courses AND DgeGREES ARE OPEN TO BOTH MEN AND WoMEN 
STupENTs. 
In the Medical School there isa separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 


Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


Syllabuses with all information will be sent on application to the 
SECRETARY. 


ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT, S.E. 
A SCHOOL OF THE UNIVERSITY OF LONDON. 


~The SUMMER SESSION will COMMENCE on MAY «. 
The Hospital occupies one of the finest sites in London, and contains 602 


Beds. 

TWENTY-SIX ENTRANCE and other SCHOLARSHIPS and 
PRIZES of the value of more than £500 are offered for Competition each 
year. 

Upwards of 60 Resident and other Appointments are open to Students 
after qualification. 

A Student’s Club forms part of the Medical School Buildings; and the 
Athletic Ground, nine acres in extent, situated at Chiswick, can be reached 
in forty minutes from the ye 

Prosp " ining full particulars, may be obtained from the 
Medical Secretary, Mr. G. RenpLe 
H. G. TURNEY, M.A., M.D.Oxon., Dean. 


BACTERIOLOGY. 
KING’S COLLEGE, LONDON. 


DEPARTMENT OF GENERAL PATHOLOGY AND 
BACTERIOLOGY. 


Professor—R. T. Hew.ett, M.D., D.P.H. 
Demonstrator—H. S. Wittson, M.B., D.P.H. 


Post-graduate Class for Medical Practitioners, Veterinary Surgeons, 
Analysts, &c., and the Class for the Diploma of Public Health will 
commence on April 27. 

Elementary Course in Practical Bacteriology, Tuesdays and Thursdays, 
at 4 p.m., commencing Ma 


5. 
‘or full particulars of these and other Classes and of the facilities for 


Private Study and Original Research apply to the Prorgssor. 
Prospectus may be obtained from the SecrETARY. 


KING’S COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 
EXPERIMENTAL PSYCHOLOGY. 


A Course of Twenty Lectures, accompanied by Demonstrations and 
Laboratory Work, will be given by W. G. Smitu, Esq., M.A., Ph.D., 
Lecturer on Experimental. Psychology at King’s College, London, during 
the Summer Session, 1903, on Wednesdays and Saturdays at 11 a.m., com- 
mencing Wednesday, May 6. Special attention will be pela to the require- 
ments of the London University Examinations in this subject. Fee, 

1s 


WALTER SMITH, Secretary.” 


THE LONDON SCHOOL OF TROPICAL 


MEDICINE. 
{UNDER THE AUSPICES OF HIS MAJESTY'S GOVERNMENT.) 
CONNAUGHT. ROAD, ALBERT DOCK, E. 
IN CONNECTION WITH THE HospPITALs OF THE SEAMEN's HosPITAL 
Society. 
The next SESSION commences on Friday, May 1, 1903. 


For Prospectus, Syllabus, and other particulars, apply to the Secre! 
P. MICHELLI, Esa., Seamen's Hospital, Greenwich, S-E. 


UNIVERSITY COLLEGE SCHOOL, 
GOWER STREET, W.C. 
Heap Master—J. LEWIS PATON, M.A., late Fellow of 
St. John's College, Cambridge. 


FIVE ENTRANCE SCHOLARSHIPS (two of 24 guineas and three 
12 guineas per annum) open to boys 12-14 years old. 

Examination on June.16 and 

For particulars to A. C. Hatt, Registrar. 


Summer Term ins April 27. 
T. GREGORY FOSTER, Secretary. 


LONDON COUNTY COUNCIL 
PADDINGTON TECHNICAL 


INSTITUTE. 


The Technical Education Board of the London os Council is pre- 
pared to receive applications for the appointment of PRINCIPAL of the 
new Technical Institute about to be established in Saltram Crescent, 
Paddington, The commencing salary been fixed at £500 per annum, 
The Principal will be required to give his whole time to the work of the 
Institute. Experience in connection with some branch of Mechanical 
Engineering will be regarded as a valuable, though not an essential, 
qualification. 

Applications, which must be forwarded on or before Saturday, May 2, 
1903, must le on forms to be obtained of the SECRETARY of the 
Board, 116 St. Martin’s Lane, W.C. 
G. L. GOMME 


County Hall, S.W., Clerk of the Council. 
March 23, 1903. 


Prelim. Sci., Inter. and Final B.Sc. 


AND ALL SCIENCE AND MEDICAL EXAMS. 


PRACTICAL AND THEORETICAL TUITION in 
BOTANY, CHEMISTRY, PHARMACOLOGY & THERAPEUTICS. 


Especial Course of Instruction in THERAPEUTICS, PHARMA. 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM. 


Freperick Davis, 49 and 51 Imperial Buildings, Ludgate Circus, E.C. 


PRACTICAL AND THEORETICAL TUITION 


In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 


R. C. T. Evans, B.Sc.(London), 
Director of the 
Heatucote Science LABORATORIES, 
9 Heathcote Street, Gray's Inn Road, W.C. 


HIGH SCHOOL, MIDDLESBROUGH. 
PHYSICS MASTER. 


WANTED, in September next, a PHYSICS MASTER qualified to 
take the work necessary for the Board of Education Examinations, Cam- 
bridge Local Examinations and University Scholarships. 

The selected Candidate will be required to conduct Evening Classes in 
Elementary and Advanced Magnetism and Electricity during the winter 
months. Previous experience essential. Salary, £185 per annum. 

Applications, endorsed ‘‘ Physics Master,” to be sent to the Heap- 
MASTER, High School, Middlesbrough, not later than May. 21, 1903. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). esearch, 
Revision, Translation. ‘Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


FOR SALE.—Chemical Balance by Oertling, 
16-inch beam ; second-hand ; good condition.—Apply to H. MaTTuews, 
Essex Lodge, Cheltenham. : 


With 30 Original Illustrations. Price 2s. 6d. 


The HYGIENE of the MODTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. 
Dental Surgeon to the Evelina Hospital, Southwark. 
BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 


SEGG & CO., 289 and 291 Regent Street, London, W. 


Sale by Auction. 
SALE OF NATURAL HISTORY SPECIMENS. 
TUESDAY, April 28, at half-past 12 o'clock. 


MR. J. C. STEVENS will offer, at his 
Rooms, 38 King Street, Covent Garden. London, W.C., several ‘very 
fine Collections of Heads and Horns of Animals (Big Game) from Africa 
and North America. Bird Skins in great variety. ‘Rare British-ta\en 
and Foreign Birds’ Eggs. Black-winged Kite and other rare Indian 
Birds’ Eggs. “ Very fine Lion, Tiger, and Skins ; also other 
fina Skins. Entomological and Egg Cabinets in Mahogany and Pine 
by Best Makers. 


On view day prior, 2 to 5, and morning of Sale. 


| 
age 

hed 

Bal t 

A 

3 
4 

Rig 
i 

ve 

ge 


APRIL 1903] 


NATURE 


ecxiii 


tal A RELIABLE IMPROVED FORM (aS FIGURED) OF | 


H:S APPARATUS 


(PRODUCING BOTH GAS & SOLUTION). 
Which will last for many months in 
constant use without renewals or 


application), can be obtained from 


CROSS STREET, 
Y PAVEMENT, E.C. 


FINSBU! Y 


MARBLE REDUCED 
TO QUICKLIME IN 
10 MINUTES 
with our 
NEW_BUNSEN BURNER AND 

‘ MIDGET FURNACE. 
We make these in two sizes at pre- 
m sent, §” and §”, and the prices are 
—Burners only, 1/6 and 2/6 ; com- 
i lete with Furnace, 4/6 and 6/-. 
\ he consumption of gas is the 
oT 7 ut the heat derived is three times 
as great, and a number of interest- 
ing expersments can be performed with:them, which have only been 
possible before with very expensive furnaces. We are the sole ers. 


Apparatus List out of print at present. 


BOOK BUYERS’ BARGAINS. 


Special March Supplemental LIST of PUBLISHERS’ REMAINDERS. 

All grea ly reduced in price. Works in nearly all branches of Literature, 

including Selenee. Also Catalozue of New Bucks at Discount Prices. 
Free on application. 


il. J. GLAISHER, Remainder and Discount Bookseller, 
57 Wicmore Street, Lonpon, W. 


SPECTROSCOPES. 


BREWSTER, SMITH & CO. 


BROWNING’S 


RAINBAND SPECTROSCOPE (Grace’s). 
Mr. JOHN BROWNING begs to draw attention to the advantages 


of this very powerful, portable, and efficient Instrument, which is spe- 
cially adapted for predicting coming rain. It is provided with a rack 


motion fi g arrang t, and it is applicable to every purpose for 
which a Direct Vision Spectroscope can be us 
Price, in Morocco Leather Case ... £3 8s. 6d. 


STUDENT’S SPECTROSCOPES, £7, £8 i6s., and £15. 


Illustrated Catalogue of Spectroscopes and Spectrometers Post Free. 


THIRD EDITION. 
With a Special Chapter on the Rain-Band Spectroscope. 


HOW TO WORK WITH THE SPECTROSCOPE. 


A Manual of Practical Manipulation with Spectrescopes of all kinds. 
Including Direct-Vision Spectroscopes, Rain-Band Spectro<copes, Chemical 
Spectroscopes, Solar Spectroscopes, Star Spectroscopes, Automatic Spectro- 

scopes, Micro-Spectroscopes, Bessemer Spectroscopes, and accessory 

Apparatus. 
With Twenty Engravings and Diagrams. 
By JOHN BROWNING, F.R.A.S., F.R.M.S , &€., &. 
PRICE SIXPENCE. SENT POST FREE SEVENPENCE. 


JOHN BROWNING, 


MANUFACTURING OPTICIAN, 
78 (Late 63) STRAND, LONDON. 


RECORD TUBE 


THAT WON THE 


GOLD MEDAL 


(only award) 
OF THE 


RONTGEN SOCIETY’S 
TUBE COMPETITION 


for the best X-Ray Tube for 
both Photographic and Screen 
Work, which was open to the | s 
World, and for which 25 
Tubes, by various makers, 
competed. 


4123 /@& 


INDUCTION COILS and 
HIGH FREQUENCY and 


aNnD FINISH on y. 
As supplied by us to H.M, 


throughout the World. 


Call or Write for our Illus- 
trated List, with Testimonials 
and Illustrated Instructions 
upon how to work, Post Free 


to Readers of NaTuRE. 


HARRY W. COX, Ltv.. 9, 10, & 11 CURSITOR STREET, CHANCERY LANE, LONDON. 


Photograph without Light Photograph with Light 
ilter. 


SANGER SHEPHERD & CO 


Facrory ano Orrices: 


5, 6 & 7, Gray’s Inn Passage, Red Lion Street, Holborn, LONDON, W.C. 


sy Stands, 


improvement effected by the use of the 


LIGHT FILTER 


ALL SIZES READY—CIRCULAR AND SQUARE. FITTINGS AND 
CASES OF MANY PATTERNS TO SUIT ALL CAMERAS. 


Be Booklets and Cata/ogues free to readers of ‘‘ Nature.” 


paratus, Cameras and 
Rotating Sectors, Instruments for the Measure- 
ment of Light.and Colour, Speed Determination, &c. 


Manufacturers of Scientific Ap 


Actual Manufacturers of 
APPARATUS for X-RAYS, 


WIRELESS TELEGRAPHY. 
Ofrue HIGHEST QUALITY 


Government and the leading 
Hospitals and X-Ray and 
Wireless Telegraphy Workers 


Two Photographs of a Colour Chart showing the 


SANGER SHEPHERD 


FoR ORTHOCHROMATIC PHOTOGRAPHY. 
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REYNOLDS & BRANSON, Liv. 


LABORATORY OUTFITTERS. 


Sole Authorised Makers of the 


SCIENCE LANTERN 


for Vertical and Horizontal Projection 
of Slides and Apparatus. 


1902 UNIVERSAL monet (Patent). 
Packs in Case 21” x 8” x 


A new Model introduced to meet all demonstrators. 

Many novel advantages. Open front stage and adjustable table for tall 

apparatus. Prisms silvered or plain. Selected optical parts. Suitable 
for Arc, Lime Light, Acetylene, &c. 


Price complete, as illustrated, £9 9s. 
tg90r MODEL, as formerly advertised, and with one prism, £8. 
(ilustrated Catalogue of Physical and Chemical Apparatus, 350 pp. and 


1200 J/lustrations, free to Principals, Teachers, & 
Special Designs made to instructions in our own workshop. 


14 COMMERCIAL STREET, LEEDS. 
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HE "RO: Sq: BEST. 
‘FOCAL PLANE GAMERA 


Fitted with Ress’ New Fatent 
Homocentric Lens and 
Improved Focal Plane Shutter. 


UNEQUALLED 
For Lightness, Simplicity, 
Portability, and Efficiency, | 


4% by 31, 5 by 4, BAD = 6} by “47, 315 
Descriptive Pamphlet sent Post Free. 
The most perfect and convenient 


CAMERAS 


Fitted with the unequalled - 


ROSS, ZEISS, or GOERZ/LENSES 


Every requisite for this interesting 
pastime. 


Price Lists Free of 
Photographic Lenses, Cameras, 
Telescopes, Field Glasses, 
Microscopes, Compasses, 
Aneroids, Spectacles and 
Eyeglasses, &c. 


Opticians. And of all Leading Opticians. 


Now Ready, Sixth Edition, with 125 Engravings, tos. 


QUANTITATIVE CHEMICAL 
ANALYSIS. 


By FRANK CLOWES, Emeritus Professor of Chemistry in the University 
College, Nottingham, and J. BERNARD COLEMAN, Professor of 
Chemistry, South-We-t London Polytechnic. 


LONDON: J. & A. CHURCHILL. 


Now Ready, Second Edition, with 128 Illustrations, Sve, 6s. 62. 


A HANDBOOK OF PHYSICS AND 
CHEMISTRY 


For the First Examination of the Conjoint Board of the 
Colleges of raapemans and Surgeons, and 
also for general use. 
By HERBERT E. CORBIN, B!Sc.Lond., M.R.C.S., 
ARCHIBALD M. STEWART, B Sc. Lond 


LONDON: J. & A. CHURCHILL. 


P., and 


| 


NOW READY. 
JOURNAL OF THE ANTHROPO- 


LOGICAL INSTITUTE: 
Vol. XXXII. Part II. JULY to — 
(Completing Vol. XXXiT.) 

Contents: HUXLEY MEMORIAL LECTURE: Right ext 
ness and Left Brainedness, by Prof. D. J. CuNNINGHAM, .. F.R.S; 
Medicine and Surgery of the _— by C. G. Sericmann, M.D. ; The 
Wagogo of German Ba st Africa, by Rev. i. CoLe; a Notes 
on Southern Persia, by Major p. Mo.eswortH Sykes, C.M.G. ; The 
Classification and Arrangement of the Exhibits of an Seeepstgied 
Mu-eum. by W. H. Hotmes; The Religious Ideas of the Tribes of the 
Papuan Gulf, by Rev. J. Homes ; The Ceramic Type of the Early Bronze 
Age in Britain, by Hon. J. Asercrouy j The Nyassaland Tribes and 
their Poison Ordeal, by R. Moccrioce ; The Ethnography of the 
Natives of Rotuma, by W. L. i. Duckwortu ; Some Preliminary Results 
of an Expedition to the Malay Peninsula, by N. ANNANDALE and H. Cc. 
Rostnson ; Note on Prehistoric Human Remains found in the Island of 
Arran, by T. H. Bryce, M.D. 

WITH TWENTY-SIX FULL-PAGE PLATES. 
ice 10s. net. 
PusttsHep sy THE ANTHROPOLOGICAL INSTITUTE, 
3 Hanover Square, W. 
To be d of all Booksellers and from the Institute direct. 


THEE CROMPTON POTENTIOMETER. 


FOR DIRECT CURRENT MEASUREMENTS. 


DESCRIPTIVE CATALOGUE ON ABPLICATION TO 


CROMPTON & co., LIMITED, CHELMSFORD. 
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433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils and 
other Scientific Instruments and Engineering 
Appliances to the Government Departments. 


Special Patterns of Instruments made to order. 


Every Instrument is yg 
tion if desired. 
The illustration (0°4 in. to the ft. scale) is from a photograph of the 44-in. 
Spark oo Coil designed and made by my firm for W. SporTiswoope, 

Esq., F.R.S. 

NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model Apparatus adopted for South Africa, with Batteries, small 
Steam Motor, &c.,as supplied for the Field Hospitals, from £50, 

HIGH FREQUENCY APPARATUS of the latest models. 


ATTENDANCE AT THE ABOVE OFFICES EVERY AFTERNOON. 
/ beg to state that the report of my having retired from business is not 
correct. 


d and will be shown in opera- 


PRICES per return post. 


CARL ZEISS, 


MEASURING INSTRUMENT 
DEPARTMENT. 
SPECTROMETERS, SPHEROMETERS, COMPARATORS, 
DILATOMETERS, REFRACTOMETERS, BUTTER 
REFRACTOMETERS, INTER-PUPILLARY DISTANCE 
GAUGE, &. 


Abbe Spectrometer on 
the auto - collimation 
principle. The same 
telescope serves for 
observation and illu- 
mination as the rays 
return along their own 
path. Small prisms of 
about 30’ can be used 
instead of the usual 
60° prisms. Material 
for examination can 
be effectively econo- 

mised. 


DETAILED CATALOGUES OF ANY DEPARTMENT, 
POST FREE ON APPLICATION. 


LONDON BRANCH— 
29 MARGARET STREET, RECENT STREET, W. 


BUTTER REFRACTOMETER. 


MARCONI'S 
WIRELESS TELEGRAPH 


Manufacturers of 


ELECTRICAL 
INSTRUMENTS 


OF ALL KINDS FOR 


LABORATORY WORK, 


OF THE HIGHEST DEGREE OF EFFICIENCY, 
AT MODERATE PRICES. 


Illustrated Price List post free on application. 


LONDON OFFICE: 18 FINCH LANE, E.C. 
WORKS: HALL STREET, CHELMSFORD. 


ALSO AT 


PARIS, BRUSSELS, ROME. 


JENA LABORATORY GLASSWARE. 


JILING FLASKS, BEAKERS 
TEST TUBES, TUBING 
EXPLOSION FURNACES, 
COMPOUND TUBING (D.R.P.) 
= Resisting in a high degree sudden 
changes of temperature and the 
action of corrosive chemicals. 


YENP Combustion Tubing for Elemen- 
trave Marx. ary Analysis. 


SCHOTT & GEN. G/assworks, Jena (GERMANY). 
The Jena Glasses are, in the U.K., on sale with the following firms : 
Birmingham. Manchester. 
F. E. BECKER & CO. (W.and | FREDK. JACKSON & Co., 
J. George, Ltd., Successors), 159 14 Cross Street. 
and 160 Great Charles Street. JAMES WOOLLEY, SONS & 
PHILIP HARRIS & Co., Ltd., Co., Ltd., P.O. Box 541. 
mund Street. London. 
F. E, BECKER & CO. (W. and | pp BECKER & Co. (W. and 
J. George, Ltd., Successors), 182 "Gene Successors), 
Great Brunswick Street. Hatton Wall Hatton 
PHILIP HARRIS & Co., Ltd., | Barden EC. . 
179 Great Brunswick Street. A. GALLENKAMP & Co., Ltd., 
19 \ ao Sun Street, Finsbury, 


JOHN J. GRIFFIN & SON 
enfrew Street. Ltd., 20-26 Sardinia — 
Leeds. Lincoln's Inn Fields, W.C. 


REYNOLDS & BRANSON, Ltd., _TOWNSON & MERCER, 34 


14 Commercial Street. Camomile Street, E.C. 


For Photography, Unsurpassed for fine definition. 
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Glasgow. 
F. E. BECKER & CO. (W. and 
. George, Ltd., Successors), 36 
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MACMILLAN Cco.’s LIstT. 


JAMES BRYCE’S NEW BOOK. 


STUDIES IN CONTEMPORARY BIOGRAPHY, 
By JAMES BRYCE, Author of “‘ The Holy Ronin Empire,” ‘‘ The American Commonwealth,” &c. 8vo. os. net. 


MORNING POST. —“ Variety, impartiality, and | ye admiration strike us as being the salient characteristics of this series 
of twenty biographical studies, . Mr. Bryce writes o all with an absence of prejudice, whether favoutable or unfavourable to 
their reputations, which lends a special value to his book.” 


1903 ISSUE NOW READY. 


THE STATESMAN’S YEAR-BOOK. 


Statistical and Historical Annual of the States of the World, for the Year 1903. 
Edited by J. SCOTT KELTIE LL.D., Secretary to the Royal Geographical Society. 


With Maps. Crown 8vo, tos. 6d. net. 
SUPPLEMENTARY VOLUME. NOW READY. 


THE SCIENTIFIC MEMOIRS OF THOMAS H. HUXLEY. 
Supplementary Volume, Edited by ews . Sir MICHAEL FOSTER, K.C.B., and Professor E. RAY LANKESTER, 
M.A. R.S. With 11 Plates, Super royal 8vo. 75. 6d. net. 

Previously Published. —Vol. 25s. net. Vols. II.—IV., 30°. net each. ,*, Sold only in Sets. 


NEW WORKS ON GEOMETRY TO MEET THE NEW REQUIREMENTS. 


By H. S. HALL and F. H. STEVENS. 
A SCHOOL GEOMETRY. Parts I. and II. Part I. Lines anp ANGLEs, 


RECTILINEAL FIGURES. Part II. AREAS OF RECTILINEAL FIGURES (Containing the Substance of Euclid 
Book I.). By H, S. HALt, M.A., and F. H. Stevens, M.A. Globe 8vo. 15. 6d. 
»” This work is based upon the recommendations of the Mathematical Association. 


PRACTICAL EXERCISES IN GEOMETRY. By W. D. Eccar, M.A., Assistant 


Master at Eton College. Globe 8vo. 2s. 6d. 
ENGINEER.—“ A most ingenious and carefully thought- out book. . . . The exercises and problems set are most instructive, 
By C. H. Atticocz, Senior 


and the whole work should be found useful in many directions.” 


THEORETICAL GEOMETRY FOR BEGINNERS. 


Mathematical Master at Eton. Globe 8vo. 1s. 6a. 


ENGINEER.—“ it is well arranged, and should certainly GN. useful to beginners in this branch of mathematics.” 


GEOMETRICAL DRAWING AND DESIGN. By J. Humpurey Sranton. 


Adapted 
to the Requirements of the Board of Education. Globe 8vo. 2s. 6d. 
SCHOOL WORLD.—Mr. Spanton’s book thoroughly deserves a trial, and will, we think, prove an unqualified success.’ 


PRACTICAL PLANE AND SOLID GEOMETRY FOR ELEMENTARY STUDENTS. 


By JOSEPH HARRISON, M.I.M.E., Asoc. M,Inst. C.E. Globe 8vo. 25. 6d. 


PRIMER OF GEOMETRY, COMPRISING THE SUBJECT-MATTER OF EUCLID 


I.-1V., TREATED BY THE METHODS OF PURE GEOMETRY.. By H. W. CROOME SMITH, B.A. 


Crown’ 8vo. 2s. 
ROYAL COLLEGE OCF SCIENCE MAGAZINE. 


—‘* Will speedily find favour, “ae with teachers and students 


who have already found a want of common sense in the ordinary method of treating geometry. 


FIVE FIGURE LOGARITHMIC AND OTHER TABLES. 


M. A, Professor of Mathematics and Physics in the University of ‘l'asmania. 


By Avex. M‘Autay, 


16mo. 25. 6d. 


THIRD EDITION NOW READY. 


A TREATISE ON DIFFERENTIAL 
EQUATIONS. By ANDREW RUSSELL FORSYTH, 
Sc.D., LL.D., Math.D., F.R.S., Sadlerian Professor of 
Pure Mathematics. 8vo. 145. 


PRINCIPLES OF INORGANIC CHEM- 
ISTRY. By HARRY C. JONES, Associate Professor of 


Physical Chemistry i in the Johns Hopkins University. 8vo. 
175s. net. 


PILOT.—‘*We cordially recommend the book both to 
students and to those who are interested in the modern con- 
ceptions of chemistry.” 


COTTON MACHINERY SKETCHES. 
By WILLIAM SCOTT TAGGART, M.I.Mech.!.. 
of **Cotton Spinning.” Super Royal 8vo. Sened, 


PRINCIPLES OF DYEING. By G. >. 
FRAPS, Ph.D., Assistant Professor of Chemistry, 
North Carolina College of Agriculture and Mechanic 
Arts. Illustrated. Crown 8vo. 7s. net. 

SCOTSMAN.—To work through its experiments could 

not but thoroughly ground a student in its subject ; while a 

dyer who wanted to rise toa scientific knowledge of his crait 

and not let his mind be wholly * subdued to what it works in’ 
could not but value it highly.” 


THE PHYSICAL REVIEW. 
A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS. 
Conducted by EDWARD L. NICHOLS, ERNEST MERRITT, and FREDERICK BEDELL. 


No. 3. Vou. XVI. 


MARCH, 1903. PRICE 3s. NET. 


CONTENTS.—The Ultra-Violet Reflecting Power of Selenium, Cyanine and Glass. By P. G. Nutting.--An Electric 


Micrometer for Laboratory Use. 
tion from Walls of Photometér.Ruoom. By F 
Meeting.— American Physical Society. 


« MACMILLAN 


By coup E. Shaw.—The Dam 


Ballistic Galvanometer. By O. M. Stewart.—Reflec- 


. J. Rogers. —American Associaticn for the Advancement of Science, Washington 


AND CO., LIMITED, LONDON. 
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WORLD TRAVEL 


Or HENRY S. LUNN, M.D. 
HOLDSWORTH NN, and CONNOP F. S. PBROWNE. 


On the S.Y. ARGONA UT, tonnage 3273, h.p. 4000. 
Electric light. First-class cuisine. 
April bg: to April 28th, Cruise to the Isles of Greece. Every 
booked a month before the date of departure. 
April ‘30th to May 18th, Cruise to the Mediterranean. Every 
ber! Aken. 
CRUISES TO THE BORWEGIAN FJORDS AND TO THE NORTH 
CAPE. booking is essential. 
£10 10s., £11 11s., 2s” 3s. and £14 i4s. Tours to Rome 
vid the Mont Cenis and the St. Gothard Routes. 
Extensions to Florence, Venice and Italian Lakes, &c: 
£5 15s. 6d. Tours to Lucer 
£7 17s. 6d. Tours to Grindelwald. 


Apply to TH& SECRETARY, 5 Endsleigh. Gardens, Euston, 
London, N.W. 


WATKINS & DONCASTER, 


CABINETS. AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp.) Post free on application. 
patrons, Museums, Colleges, &c. 
A LARGE he OF INSECTS, BIRDS’ EGGS 
ND SKINS. 


true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five ra from Charing Cross.) 


ORIENT-PACIFIC LINE PLEASURE 
CRUISES. 


By Steamships OR/ENT, 5361 tons register, 7500 horse-power ; 
CUZCO, 3918 tons register, 4000 Songvert H OPHIR, ‘R, 6814 tons register, 


To the FIORDS. ‘OF “SOUTHERN NORWAY, 
11th June to 1st July. 
To the FIORDS OF NORWAY and yA CAPE 
(for Midnight Sun), 23rd June to 2oth Jul 
To the FIORDS OF NORWAY, NORTH CAPE, & SPITZBERGEN 
(for Midnight Sun, Great Polar _ Pack, &c.), 
16th July to rath A’ 


To COPENHAGEN, sTocenon. ST. PETERSBURG, BALTIC 
July to 28th August. 
(ANDERSON. ANDERSON & CO. } Fenchurch 


y to the latter firm at 5 Fenchurch Avenue, London, 
a to eat nd Branch Office, 16 Cockspur Street, S.W. 


NORWAY.—S.Y. MIDNIGHT SUN, 3178 Tons. 
Finest Yachting Steamer afloat. No Upper Berths in the ship. 


WHIT Sailing, May .—TWELVE 
= GUINEAS orenighely. Sailing, fa ne 6th and 2oth, 
July 4th and 18th ugust 1st and sth. 


Apply ALBION S.S. CO., LTD., Newcastle-on-Tyne. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
Collecti of above f rospect 
Schocts, and for Private 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 


Meteorites, Rare Minerals, Cases, 
A tus, Cabine' 
Slides of heck Seotions. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO. 


MINEBRALOG &c., 
To Science & Art Department, Britton ae, Colonial Museums, &¢. 
Office and Stores ;— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


Precious 
Top Boxes, 


COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES. 


MINERALS, ROCKS, OR FOSSILS. 


25 Specimens, 5/6; 50 do., My 4 100 do., 21/-; 200 do., 42/-3 


for Examinations in Geology and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and ee Objects for 
selection. Specimens sent on 
Hammers. Blowpipe Cases, Ca’ Models of 
Glass-Capped B Ores ard Trays, and all Geological and 
roscopical Requisites. 
Cabinets, Trays, =a Glass-Capped Boxes made to order. 
CaTALoGuEs GRATIS. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other ‘Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, na, Lineus, "Amp Alcy- 
onium ; *Hormiphora ; neus, Amphiporus ; 
Nereis, Aphr ite, Arenicola. " Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Pella Buccinum, Eledone, 
Pectens Bugula, aaa Pedicellina, Holothuria, Asterias, Echinus ; 
— Salpa (preserved), Scyllium, Kaia, &e., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR, 


ALBERT EDWARD JAMRACH. 


(Late CHARLES JAMRACH), 
RALIST, 
180 ST. GEORGE STREET EAST. 


I os of Sa Warfare, 1 Sacred Masks, P: an Pottery, 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


& 
To ALL PLACES ABROAD :— 
° 


CHARGES FOR 


| 
*Three Linesin Column... ° 6 

One Eighth Page, or Quarter Column . .0 18 6 

} ter Page, or Halfa Column. ... . 115 0 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W. C. 
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TOWNSON & MERCER. 


RETAIL—89 Bisnopsoate Street WiTHin, E.C. WHOLESALE—-34 GamomiLe 


ccxvili NATURE {APRIL 23, 1903 
Manufacturers of Chemical and Scientific Apparatus 
and Complete Laboratory Outfitters. 


“SOLE AGENTS FOR THE UNITED KINGDOM FOR BECKER'S 


We have secured a limited quantity SONS’ (Rotterdam) BALANCES, AND WEIGHTS. 


of the pw af 
PURE BROMIDE OF RADIUM | 
of the highest activity, also suitable 
SCREENS 
for demonstration purposes. 


on brass stand, with 1}” 
dense prism, adjusting slit, 
reflecting prism, divided 


N.8.—The orders to hand since this announcement | “itcle and vernier reading to 
5°, complete in mahogany’ 


appeared a week ago more than consume the quantity case, 26 15 O 

actually in our hands. We, however, invite further appli- . 

cations in the hope that an extension of the supply may be The same arranged as a spectroscope and spectrometer combined, 
forthcoming, in which case orders will be executed in athinatin! 

rotation as far as it is possible to do so. lel 


ISENTHAL & co, 


| 
Contractors to H.M. Admiralty, War, India, and POCKET SPHOTROSC PE aes 309 with fixed a in leather 
Colonial Offices, &c. £1.26 


85 MORTIMER STREET, LONDON, W. POORRT SPBOTROSOOPR improve 
i_ SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. “Bi 


Cc. E. MULLER, ORME & CO. 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.C. 


MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
CATALOGUES POST FREE. STUDENTS’ SETS OF APPARATUS. 


THE LONDON STEREOSCOPIC COMPANYW’S 


CLOCK-BAROMETER 


THE LATEST INTRODUCTION. 
A Combined Timepiece and Barometer. 


106 &108 REGENT STREET, W., 
AND 54 CHEAPSIDE, E.C. 


Sole London Agents, Wholesale & Retail, for THE CLYDE MOTOR BICYCLE. 


Printed by Ricnarp CLay AnD Sons, Lim1TED, at 28 8 Bread Street Hill, Queen Victoria Street, in the City ot London, and published by MacmILLaNn 
ano Co., Limrrep, at St. Martin's Street, London, W.C., and Tue MACMILLAN Company, 66 Fifth at New York.—Tu ‘HuURSDAY, April 23, 1903. 
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AN 


UNIV. OF MiCH, 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRrvswortn. 


No. 1748, VOL. 67] THURSDAY, APRIL 30, 1903. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] All Rights are Reserved. 


POLARISED LIGHT APPARATUS || VERLAG VON GUSTAV FISCHER IN JENA. } 


Soeben erschienen: 
DETMER, W., Dr., Prof. a. d. Univ. Jena, DAS‘KLEINE 
PFLANZENPHYSIOLOCISCHE PRAKTIKUM. Anicitung 


zur pHanzenphysiologischen Experimenten fiir Studierende 
und Lehrer der Naturwissenschaften. Preis: brosch. § 
5 Mark 50 Pf., geb. 6 Mark 50 Pf. 


FISCHER, ALFRED, Dr., Prof. d. Botanik a. d. Univ. 
Basel. VORLESUNGEN UBER BAKTERIEN. zweite 
vermehrte Auflage. Preis: 5 Mark, geb. 9 Mark. 


For Students, consisting of polariser, ground and plain glass screen, brass SCHNEIDER, CAMILLO, KARL, DENDROLOCISCHE 


mounted rotating nicol prism_analyser, and the following specimens: 


ox = (circular), plate of WINTERSTUDIEN. Grundlegende Vorarbeiten fiir eine 

and one deaign eingehende Beschreibung der Unterscheidung. kmale 

37s. 6d. des in. Mitteleuropa heimischen und angepflanzten 


post free six stamps. . 


NEWTON CO., 
OPTICIANS TO THE KING, 
8 FLEET STREET, LONDON, 


| WAGNER, JOHANNES, ANATOMIE DES PALAEO- | 
PNEUSTES NIASICUS. Mit 8 Tafeln und 8 Text- 
abbildungen. Preis: 20 Mark. 


| NEGRETTI & ZAMBRA’S 


“TONDON” | Fe] tone 


MICROSCOPE. BAROMETERS. 


The Glycerine Barometer has a tube containing both 
With Eye-piece § inch, 4 inch 


Mercury and Glycerine. The lighter specific gravity of 
Object - glasses, in Mahogany 


the latter and the difference in*the bore of the tube in 
Case, 
£5 12s. 6d. 


which it rises and falls increases the scale to about 8 ix 
for each inch of the ordinary mercurial column. 

By means of this interesting instrument the smallest 
variations in the atmospheric pressure are quite notice- 
able, differences of tooth of an inch being easily read 

magnifier. 


without the aid of any vernier or 
Dosble Mose-plece, extre. Further Particulars and Prices of this and other 
Focussing Substage, 14/6 extra. - long range Barometers sent on application to the 
Manufacturers— 
R. & J. BECK, Ltd., NEGRETTI & ZAMBRA, 
68 CORNHILL, 38 HOLBORN VIADUCT, E.C. 


Brancues; 45 CORNHILL, anp 122 REGENT 
STREET, Lonpon,: 
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UNIVERSITY OF BIRMINGHAM. 


Faculties.— 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


Scoot. of Mopern LANGUAGES. 
DepaRrMentT FOR TRAINING OF TEACHERS. 


Schoots of— 
ENGINEERING, METALLURGY, MINING, BREWING, 


Leading to Degrees and Diplomas. 


Act Courses AND DeGrees ARE OPEN TO BOTH MEN AND WoMEN 
Stupents. 
In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 
wates of other Universities may, after two years’ study or research, 
‘take a Master's Degree. 


Syllabuses with all information will be sent on application to the 
Secretary. 


UNIVERSITY COLLEGE, LONDON. 


(UNIVERSITY OF LONDON.) 
ADVANCED COURSES IN PHYSIOLOGY. 


The Advanced Course of Practical Histology will commence on Monday, 
May 4th, at 3 p.m., and will be held every day except Wednesday and 
Saturday at times to be arranged with the class. The class is intended for 
those who, having already attended the ordinary course of Practical His- 
tology, desire to make themselves thoroughly acquainted with Histological 
technique. 

Fee for the course.. +» 6 guineas. 

During the session Dr. W. i Ossorne will ‘give a course of advanced 
lectures on the “Chemistry of Respiration,” commencing Monday, 
mf 4th, at 5 p.m 

is course is open without fee to oni internal students of the University. 
EGORY FOSTER, Secretary. 


UNIVERSITY COLLEGE OF NORTH 
WALES. 
(A CONSTITUENT COLLEGE OF THE UNIVERSITY 


Applications are invited for the Chair of Chemistry now vacant in this 
“College. The Council will elect on June 17. Forty copies of the Appli- 
cation and Testimonials to be in the hands of the undersigned not Ther 
than Tuesday, June 2. The Professor will be expected to enter on his 
duties on Monday, September 14. For further particulars apply to 


JOHN EDWARD LLOYD, M.A., 


Bangor, April 25, 1903. Secretary and Registrar. 


AN EXAMINATION OF CANDIDATES 
for Direct Entry as ENGINEER SUB-LIEUTENANTS in H.M. 
NAVY will be held at the Royal Naval College, Greenwich, on the 
26th May, 1903, and following days. Age 20 to 23. Must have 
attended the — day Engineering Course at a recognised College 
for Technical ucation for not less than one college year, and 
have had at least three years’ training in Approved Engineering 
Establishments. The time at College, together with the time in 
Engineering Establishments, must not have been less than 4} years. 
1 re to compete to be made to the Secretary of the Admiralty, 

hitehall, London, S.W. 


THE LONDON SCHOOL OF TROPICAL 


MEDICINE. 
(UNDER THE AUSPICES OF HIS MAJESTY’S GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 
In CONNECTION WITH THE Hoserrats oF THE SEAMEN’s HospiTaL 
Society. 

The next SESSION commences on Friday, May 1, 1903. 

For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Esq. s Hospital, Greenwich, S.E. 


JENNER INSTITUTE OF PRE- 
VENTIVE MEDICINE. 


The Governing Body invite applications for the post of DIRECTOR of 
this Institute. Salary, £10oo per annum. 

Applications to be sent in by June 15 next. 

Particulars of duties on application to the Szcrerary of the Institute, 
Chelsea Bridge Road, London, S.W 


FOR SALE. 


Ross. Stand No. 1, six objectives, 2 “ to 1/12” immersion, six eye- 
pieces, every kind of accessory ‘apparatus, including achromatic 
condenser, polarizer with Seberutes Noberts test lines, case of dissect- 
ing instruments, section cutting and mounting apparatus ; in mahogany 
brass bound case; the whole i in perfect order and as good as new.— 
A second case, brass and ivory mounted with glass deen fitted with 30 
trays, to hold rodo, and containing some 350 slides by Cole, Ketton, 
Norman, Topping, and others.—A third case, uniform, fitted with 
drawers and trays filled with accessories. Descriptive list on appli- 
cation. An exceptional opportunity.—James Hy. Reeve, North 
Walsham, Norfolk. 


BIRKBECK COLLEGE. 


(BIRKBECK INSTITUTION.) 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 
DAY AND EVENING CLASSES. 


Systematic Courses of Instruction (Lectures and Laboratory) in 


J. BE. Mackenzie, Ph.D., D.Sc. 
ysics... om oon AtserT Grirritus, D.Sc. 
athematics .. wee E. H. Smart, M.A. 
Zoolog’ H. W. Unrsank, B.A., B.Sc. 
Mineral Geo. F. Harris, F.G.S. 
Assaying, Metallurgy & Mining Geo. Patcuin, A.R.S.M 
The Courses all include practical work in yy: Laboratories, and 
meet the requirements of the UNIVERSITY of LO. DON DEGREES. 
Instruction in French, German, Spanish, Russian, Dutch, and Italian. 
EVENING CLASSES are also held in .Biology, Physiology, Practical 
Geometry, Building and Machine Construction, Steam, Theoretical and 
— fechanics, Land and Quantity Surveying, and Estimating. 
‘ourses for Conjoint Board, Dental and Pharmaceutical Examinations. 
Further information on application to the PRINCIPAL. 


PATENT OFFICE APPOINTMENTS. 


Instruction in all the subjects of the Examination, in both Day and 
Evening Classes. Two appointments were gained in the recent Examin- 
ation. Birkbeck College, Breams Buildings, Chancery Lane, E.C 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 
For particulars Cc. T. EVANS,, 


eathcote Science Laboratori 
9 Heathcote Street, om, 's Inn Road, W.C. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Tesch, 
Revision, Translation. Scale of charges on application. The Cant 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


The Secretary of the Mount Vernon Hospital 
for Consumption will be very grateful for gifts of any spare books on 
Chest Diseases for the Library of the Hospital. Library and Offices, 
7 Fitzroy Square, W. 


FOR SALE.—-Complete Set of “«NATURE,” 
Vols. i, to Ixvi., bound in Publishers’ Cases. What offers? Reply 
clo NATURE. 


FOR SALE.—Binocular Microscope by R. 


and J. Beck, in perfect condition. Cost, with accessories, £30. What 
offers ?—Apply, No. 30, Nature Office. 


FOR SALE. 
16-inch: beam ; second-hand ; good condition.—Apply to H. MATTHEWws, 
Essex Lodge, Cheltenham. 


BRITISH BOTANICAL ASSOCIATION, LTD. 


Formerly : Scientific Dept. THE LABORATORY, 
Messrs. J. Backhouse & Son, Ltd. HOLGATH, YORE. 


of all kinds for teaching purposes, fresh or in alcohol. WEEKLY BOXES 
of PLANT-OBJECTS for NATURE STUDY. High-class Micro- and 
Lantern Slides ; Museum Specimens; Apparatus. Revised Catalogues in 
course of preparation. 

Address orders and communications to the DIRECTOR. 


SECON D-HAN D TELESCO PES. 


with Slow Motions, £15; 


RAY, £22 10s.. -in. 

COOKE, £35 ; 4-in. TROUGHTS 64 and 8}-in. BROWNING, 

£15, £17 10s. ; ; ro}-in. HORN , £20; ; 1of-in. CALVER, £25; 
12}-in. Equatorial, £40. 

Spectroscopes by BRO NG. ‘Transit Instruments 
from £6 10s. All Other ASTRONOMICAL INSTRUMENTS. 
SECOND-HAND MICROSCOPES by all the leading Makers. 
Lists on Application. Smail Instruments taken in Exchange for larger 

ones. Instruments Bought, Sold, or Exchanged. 


CLARESON & CoO., 


28 BARTLETT'S BUILDINGS, HOLBORN CIRCUS, and 338 HIGH 
HOLBORN, LONDON. 


in. 
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Now Ready, Sixth Edition, with 125 Engravings, tos. 
QUANTITATIVE CHEMICAL 
ANALYSIS. 


By FRANK CLOWES, Emeritus Professor of Comey in the University 
College, Nottingham, and J. BERNARD COLEMAN, Professor of 
Chemistry, South-West London Polytechnic. 


LONDON: J. & A. CHURCHILL. 


Now Ready, Second Edition, with 128 Illustrations, 8vo, 6s. 62. 


A HANDBOOK OF PHYSICS AND 
CHEMISTRY 


For the First Examination of the Conjoint Board of the 
Colleges of Physicians and Surgeons, and 
also for general use. 


By HERBERT E. CORBIN, B.Sc.Lond., M.R.C.S., L.R.C.P., and 
ARCHIBALD M. STEWART, B.Sc.Lond. 


LONDON: J. & A. CHURCHILL. 


SCIENTIFIC Ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 

pe- LARGEST STOCK in LONDON of SECOND- 
HAND School, Classical, Mechanical, ELEMEN- 
TARY and ADVANCED SCIENTIFIC BOOKS 
at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 
KEYS AND TRANSLATIONS. 
J. POOL, co. 


104, CHARING GROSS ROAD, 
LONDON, W.C. 


(Formerly of 39, HOLYWELL STREET, STRAND). 
Enquiries by letter receive immediate attention. 


ABLOID ‘saw 
PROTOGRAPAIC 
CAEMICALS 


Sold by all Chemists 
and Dealers. 


BURROUGHS WELLCOME & Co. 


SNOW HILL BUILDINGS, LONDON. 


LEWIS'S CIRCULATING 


MEDICAL AND 


SCIENTIFIC LIBRARY. 


In addition to Medicine and the allied Sciences, the Library 
includes the subjects of Physies, Chemistry, Electricity, 
Botany, Geology, Zoology, Astronomy, Psychology, 
Philosophy, Sociology, Engineering, Geography and 
Travel, &c. 

Nzgw Works and New EDITIONS on these subjects are 
added to the Library immediately on publication. 


SUBSCRIPTION, TOWN OR COUNTRY, FROM ONE GUINEA. 


Detailed Prospectus, List of Kecent Additions, Sc., post free 
on application. 


London: H. K. LEWIS, 186 GOWER STREET, W.C 


PRINGE’S LENDING 
SCIENCE LIBRARY. 


BOOKSELLING DEPARTMENT. 


Orders by post promptly executed at lowest cash prices. 
85 PRAED STREET, LONDON, W. 


BOOK BUYERS’ BARGAINS. 


Special March Supplemental LIST of PUBLISHERS’ REMAINDERS. 

AN greatly reduced in price. Works in nearly all branches of Literature, 

including Science. Also Catalogue of New Books at Discount Prices. 
Free on application. 


H. J. GLAISHER, Remainder and Discount Bookseller, 
57 Wicmore STREET, Lonpon, W. 


E 


PHOTOGRAPHY 


Natura 
Cotours 


FOR TRANSPARENCIES OR PAPER PRINTS. 
SIMPLE. EASY TO WORK. INEXPENSIVE. 


An Invaluable Aid to all Science Workers. 
COMPLETE OUTFITS } from 25s. 


ial Outfits for particular classes of work as supplied to the 
Government Departments, Colleges, and institutions. 


pe Write for booklets, post free to readers of NATURE, or 
call and see the results amateurs have produced by our process. 


Manufacturers of Scientific Apparatus, Cameras and Stands, 
for the Measurement of Light 
and Colour, Speed Determination, &c. 
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OPTICALLY « MEGHANICALLY 
THE BEST. house 
THE BAUSCH & LOMB ESTABLISHED 1756. g 
MICROSCOPES pi’. Circus, E.C. 
In their many Pattetns ‘cat NOVELTIES 1903 IN HIGH-CLASS CAMERAS 
be seen in our Showroom, AND LENSES. 


While prices are low, they 
are a triumph of modern 
workmanship, combined 
with Optical excellence. 
From 38s. 6d., with 
Divisible Objettive 14” and 
4", and 1” Eyepiece, in case, 
as illustrated. 


Write for Illustrated Micro- 
scopical Catalogué,3 Stamps, 
to cover postage. Also Lists 
of Microtomes, Centrifuges, 
Photographic Shutters, 
and Lenses of all de- 
scriptions, to 


— & CO., 


35 ALDERMANBURY, | LONDON, E.C. 


Write 


We are the Sole le Agents for the ‘‘ Journal of Applied | 


boratory Met. specs. 


Microsco and 
pecimen Copy,. FREE 


**The UNIVERSAL,” 


suitable 

for any 
Lens of a 
focus from 
3} to 12 ins. 


PATENTED 

INGENIOUS 

MODEL 

IN QUARTER 
PLATE ONLY 

£750 


VOIGTLANDER FAMOUS COLLINEAR LENSES, F s.4. Each 
combination is a perfect Anastigmat and can be used alone. 
VOIGTLANDER NEW HELIAR LENSES, F 4.5, in all sizes. 
VOIGTLANDER PORRO 
PRISMATIC BINOCULARS 
are unsurpassed, 

Very convenient form. 
Brilliant definition. 


x 6 £7.10 0 
x 9 #28 15 0 
x 12 . £10 00 


VOIGTLANDER HIGH-CLASS 
OPERA GLASSES. 


New Illustrated Catalogues Post free if ‘‘ NATURE” be mentioned. 


DARTON & CoO., 
CLERKENWELL OPTICAL WORKS, 
142 ST. JOHN STREET, LONDON, E.C. 


MANUFACTURERS OF ALi KINDS OF 


METEOROLOGICAL 
INSTRUMENTS. 


CONTRACTORS T0,H.M. GOVERNMENT. ESTABLISHED 1834. 
Five Highest Awards at the Chicago Exposition, Dipléme 


d’Honneur and Three Gold Medals Brussels Exhibition for |: - 


Meteorological and other Scientific Instruments. 


Illustrated Catalogue post free. 
STANDARD OUTFITS OR SINGLE INSTRUMENTS 
(with Kew Certificates, if desired). 


WEST LONDON SCIENTIFIC 
APPARATUS CO., 


DEODAR ROAD, PUTNEY, 
LONDON, S.W. 


READING TELESCOPE FOR 
GALVANOMETER WORK, &c. 


Will focus from infinity to 24 inches. Cross 
wires to eyepiece. Good illumination and de- 
finition. Scale can be used in a horizontal or 
vertical position. Substantial stand of gunmetal 
and brass; no iron to affect galvanometer. V- 
shaped cradle for telescope capable of pointing 
in any a Thoroughly well made. 
Ditto, but with first class 
£2 17s. 6d. 
Rack and pinion telescope, ros. ex 
Manufacturers of all kinds of Physical and 
Chemical Apparatus. Price list post free. 


THE EVERSHED COMBINATION SPECTROSCOPE 


| Specially designed by J. EVERSHED, F.R.A.S., for the « observation of either 
ac oh SOLAR PROMINENCES or STAR SPECTRA. 


ty is. simple, readily adapted to any telescope, and considerably cheaper than the usual form 


LISTS POST FREE ON APPLICATION. 


ADAM HILGER, 


75a CAMDEN ROAD, 


LONDON, N.W. 
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CAMBRIDGE UNIVERSITY PRESS. 


By J. A. EWING, M.A., F.R.S., Director of 
Naval Education. 


THE STEAM ENGINE, 


AND OTHER HEAT-ENCINES. 
FOURTH IMPRESSION, SECOND EDITION, REVISED & ENLARGED. 
Demy 8vo, with Illustrations, 15s. 
NATURE. —“To the thoughtful student of engineering science the 
book is invaluable.” 
ELECTRICAL REVIEW.—“ Probably no other book on the steam- 
engine has had compressed between its two covers so much sound informa- 
tion in so readable a form. It should be in every student's hands.” 


THE 


STRENGTH OF MATERIALS. 


Demy 8vo, with Illustrations, 12s. 

NATURE.—“ All teachers and students of applied mechanics will 
heartily welcome this book. . As in his k on ‘The Steam-Engine’ 
the present book is characterised by Prof. Ewing's excellent style and 
clearness of exposition.” 

ENGINEERING TIMES.—“ A valuable contribution to our technical 


literature.” 

ie NOW READY, VOL. II. PART II. 

REPORTS of the ANTHROPOLOGICAL 
EXPEDITION to TORRES STRAITS by the MEMBERS of the 
KXPEDITION. Edited by A. C. HADDON, Sc.D., F-.R.S., 
Fellow of Christ’s College, Lecturer on Ethnology in the University of 
Cambridge. Vol. II. (Physiology and Psychology). Patt I. Intro- 
duction and Vision. os. net. Part II. Hearing, Smell, Taste, 
Cutaneous Sensations, Muscular Sense, Variations of Blood Pressure, 
Reaction-Times. 7s. net. 

(Prospectus will be sent on application.) 
THE CAMBRIDGE GEOGRAPHICAL SERIES.—New Volume. 


General Editor, F. = he GuILLeMarD, M.D., in Geography 
the University of Camb 


rid 

THE GEOGRAPHY OF DISEASE. By 
FRANK G. CLEMOW, M.D. (Edin.), D.P.H. Camb., British 
Delegate to the Ottoman Board of Health, Physician to H. M. Embassy 
at Constantinople. Crown 8vo. (Nearly ready. 


London: C. J. CLAY & SONS, Cambridge 


| 
| 


THE PRINCIPLES of MATHEMATICS. 


By BERTRAND RUSSELL, M.A., late Fellow of Trinity College, 
Cambridge. Vol. I. Royal 8vo. (Nearly ready. 


Now READY. —— al 8vo, ros. 6d. net. (Being Vol. III. of “‘ Papers 
echanical and Physical Subjects.”) 


THE SUB - MECHANICS OF THE 
UNIVERSE. By OSBORNE REYNOLDS, M.A., F.R.S., LL.D , 
_ Mem. Inst.C.E., Professor of Engineering in the Owens College, and 
Honorary Fellow of Queens’ College, Cambridge. Royal 8vo, ros. 6:7. 
net. 

Extract from Introduction to Section I.—‘* By this research it is shown 
that there is one, and only one, conceivable purely mechanical system 
capable of accounting for all the physical evidence, as we know it, in the 
Universe. ‘The system is neither more nor less than an arrangement, of 
indefinite extent, of uniform spherical grains generally in normal piling so 
close that the grains cannot change their neighbours, although continually 
in relative motion with each other ; the grains being of changeless shape 
and size ; thus constituting, to a first ap oximation, an elastic medium 
with six axes of ae symmetrically placed.” 

Y THE MEC AUTHO 
PAPERS ON MECHAN ICAL AND 
PHYSICAL SUBJECTS. Reprinted from various Transactions and 
Journals. Royal 8vo. Vol. I., 1869-1882, 15s. net. Vol. II., 1881- 
1900, with Plates, 21s. net. 


ON AN INVERSION OF IDEAS AS TO 
THE STRUCTURE OF THE UNIVERSE (The Rede Lecture, 
1902). Crown 8vo, rs. 6d. net. 

NATU. Many difficulties and objections suggest themselves 
during bee which will doubtless be answered in the full paper. If 
Professor Reynolds does in this what he promises in the 7ésssé, he will go 
down to posterity with a greater fame than Newton. If, however, he does 
not succeed in convincing us that he has solved the problem of the 
mechanism of the physical universe, he may yet be congratulated on giving 
us what is evidently a beautiful ill ve and extremely suggestive 
theory. He has opened to us, in any case, anew field of knowledge as well 
as helped to stimulate that, scientific imagination which we are told it is our 
bounden duty to cultivate.” 

NOW READY. VOL. IV. OF LORD RAYLEIGH'S PAPERS. 
SCIENTIFIC PAPERS. By John William 

STRUTT, BARON RAYLEIGH, D.Sc., F.R.S., Honorary Fellow 
of Trinity College, Se Professor of rane Philosophy in the 
Royal Institution. Vol. IV. 1892-1901. 155. 

Already published. Vol. 1869-1881. Vol. iL “1881-1887. Vol. III 

1387-1892. 155. net each. 


University Press Warehouse, Ave Maria Lane. 


With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 

A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. 
Dental to Evelina Southwark. 

HE SAME AUTHO 


The DISEASES of CHILDREN’ S TEETH. 
Weil Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 


ELECTROLYTIC INTERRUPTER, 


FOR USE ON MAINS. 
The advantages of this form over others are :— 
1, Absence of platinum, therefore 
saving of expense. 
2. Complete control of current by 
simply raising or lowering glass plug. 


A. C. COSSOR, 54 Farringdon Road, E.C. 


GAREY-FOSTER 
RELIABLE coNTACTS BRR INGE 


WITHOUT MERCURY. 
£6 5s. 


GAMBRELL BROS. 


pair Proportional Coils ... 


CONTRACTORS TO H.M.’s GOVERNMENT, .. 
DURHAM HOUSE, 
23 NORTH SIDE, CLAPHAM COMMON, S.W. 


BLACKIE & SON’S LIST. 


PUBLISHED. 
With 370 Illustrations. 323 Pages. Demy 8vo, cloth, gs. net. 


ELECTRICAL ENGINEERING 
MEASURING INSTRUMENTS 


FOR COMMERCIAL AND LABORATORY 
PURPOSES. 
BY 


G. D. ASPINALIL PARR, 
M.Inst.E.E., A.M.1.Mech.E., 
Associate of the Central Technical College, City and Guilds o: 
London; Head of the Electrical Engineering Department, 
Yorkshire College, Victoria University. 


JUST PUBLISHED. 
Wit’ Diagrams. Crown 8vo, cloth, 3s. 6d. net. 


ELEMENTARY 
OPHTHALMIC OPTICS. 


FREELAN D FERGUS, 
M.D., P.R.S.E., 
Surgeon to the Glasgow Eye Infirmary ; Examiner in Physics 
to the Faculty of Physicians and Surgeons of Glasgow. 


London: BLACKIE & SON, Ltd., 50 Old Bailey, E.C. 
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GOERZ 


TRIEDER BINOCULARS 


Are excellent for 


ASTRONOMICAL OBSERVATIONS 


in all those cases in which only a moderate Magnification is required. 
Nos. 10, 20 and 30 are specially recommended for the watching of the 


VARIABLE STARS, 


in consequence of their very great real field of view. 

On clear moonless nights the ‘Trieder Binoculars show the following 
Magnitudes of Stars sufficiently distinct to allow the valuing of brighiness 
according to Argolander’s method :— 


No. 10 ... ais .. Stars up to Magnitude 5. 
» 20 ... ” 8. 
” 30 ” ” ” 8°5. 
” 9. 


ose ” ” ” 
OBTAINABLE OF ALL OPTICIANS. 


Particulars free, if “Nature” be mentioned, from 


C. P.GOERZ, | to 6 Holborn Circus, LONDON, E.C. 


THE ‘NYDIA’ POCKET CAMERA, 


For alte, § Climbing and Walkin Takes Plates, 

t Films, or Daylight pools. 
Exceedingly light and portable, yet 
quite complete and self. 

A yood Lens, a’ perfect Shutter, 
the Highest Finish 
throughout. 
Price: 

For 4} X 3} in. 
Pictures, from 
£7 15 
For 6} X 49 in. 
£21 oO 


ILLUSTRATED BOOKLET, FREE. 


THE ‘N. & G.’ REFLEX 


SELF-FOCUSSING CAMERA. 
For Natural History and General Work. 
Enables one to photograph anything—from a Distant Range of Mountains, 
to a Butterfly or Flower fud/-size, with Perfect tase and absolute sharpness. 
rice, complete with Zeiss Anastigmat Lens, 2 foci, 
for x 34 in. Pictures. £35 O 


THE ‘N. & G.’ KINEMATOGRAPHS, 


A COMPLETE SERIES OF HIGH-CLASS INSTRUMENTS 
ENSURING PERFECT RE SULTS. 
Especially adapted for Scieniific Wo 
TAKING, DEVEL OPING, PRINTING PROJECTING 
APPARATUS 
CATALOGUE FREE. 
The ‘N. & G.’ Universal Cameras, Tripod Cameras, Panoramic 
Cameras, Lenses, one Photographic Accessories 
ateria 
SPECIALITY:—COMPLETE OUTFITS for Scientific Expeditions 
and Special Research. 


NEWMAN & GUARDIA, Ltd., 
90 & 92 SHAFTESBURY ON DON. 


AVENUE, W. 


REYNOLDS & BRANSON, Liv. 


LABORATORY OUTFITTERS. 


Sole Authorised Makers of the 


SCIENCE LANTERN 


for Vertical and Horizental Projection 
of slides ana A, ratus. 


1902 UNIVERSAL MODEL (Patent). 
Packs in Case 21” x 8” x 12”. 


A new Model introduced to meet requirements of all demonstrators. 

Many novel advantages. Open front stage and adjustable table for tall 

apparatus. Prisms silvered or plain. Selected optical parts. Suitable 
for Arc, Lime Light, Acetylene, &c. 


Price complete, as illustrated, £9 9s. 
1901 MODEL, as formerly advertised, and with one prism, £8. 


tilustrated Catalogue of Physical and Chemical Apparatus, 350 pp. and 
1200 /llustrations, free to Principals, Teachers, &c. 


Special Designs made to instructions in our own workshop. 


14 COMMERCIAL STREET, LEEDS. 


HIGH FREQUENCY APPARATUS 
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TP into suitable 


We note also that the firm 
pparatus fur those who 


Post / ree on Application. 


Nature says The list is 
arranges for cour-es of lessons in the 
use of the a 


desire it.” 


very complete one and shows that th 


appara‘us needed in this c 


from sin 


firm is in a position to su 
to 


Dew Tilustrated Cataloque, 
INCLUDING MANY NEW FORMS OF APPARATUS IN 
RADIOGRAPHY, 
FREQUENCY, HIGH POTENTIAL TREATMENT,” 
ELECTRO THERAPY, &c. 
THE MOST COMPACT TYPE ON THE MARKET. 
Base measurement 17 x 13 ins, 


ISENTHAL. co. 
85 MORTIMER STREET, LONDON, W. 
Contractors to the Admiralty, War, India, aud Colonia’ ‘Offices, &c. 
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MUIRHEAD 


Makers of 
Induction Coils 
and all kinds 
of X-Ray 
Apparatus. 


Catalogue 


forwarded on 


Application. 


Telephone : 


Telegrams : 
779 Westminster. 


“Secohm, London.” 


12 CARTERET STREET, QUEEN ANNE'S GATE, 
WESTMINSTER, sS.W. 


RESISTANCE FRAMES AWARDED MEDALS WHEREVER EXHIBITED, 


including g at the great Paris Exposition of 1900. 


For use with Lantern Arcs, and for general 


8. 9 & 10 HATTON GARDEN, LONDON? 
SCIENTIFIC INSTRUMENT MAKER 


TO THE 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


WHOLESALE MANUFACTURER 
{Meteorological and Scientific Instruments 


> OF EVERY DESCRIPTION, INCLUDING 


STANDARD MERCURIAL BAROMETERS, 
3 STANDARD ANEROID BAROMETERS, 

7 STANDARD THERMOMETERS of every KIND, 
7 PUMPS BOTH FOR VACUUM & PRESSURE, 


Air Meters, Anemometers, Boiling Point Renuusinn, 
Instrumen udiometers, Gas am an ater 

ew design, compact, strong and light. Negligible Vaedeouseinre, MICROSCOPES, ane 


Gauges, 
Temperature Coefficient. Handsome finish. Tables POLARIMETERS, Pyrom eters, RANGE 
For 100 or 200 volt supply. All ranges in stock. crs, THEO wind 
Vanes, &c., &c., &c. 


30 4 
to 55s. Catalogues Post Frees. (State which required.) 
ALSO SUPPLIED WITH REGULATING SWITCH. YaNY KIND OF SCIENTIFIC INSTRUMENT 
MADE TO ORDER. 


ROBT. WW. P AUL, Prompt Attention to all Orders and Inquiries. 
uotations submitted for oratory Outfits or Single Instruments. 
68 HIGH HOLBORN, W.C.; 4 THERMOMETERS FOR STUDENT WORK A SPECIALITY. 


And at NEWTON AVENUE WORKS, NEW SOUTHGATE, N. 
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JAMES BRYCE’S NEW BOOK. 


STUDIES IN CONTEMPORARY BIOGRAPHY. 
By JAMES BRYCE, Author of “‘ The Holy Roman Empire,” ‘‘ The American Commonwealth,” &c. 8vo. _ 10s. net. 
TIMES.—* A volume of very varied interest ; a durable addition to biographical literature. . . . 4 is a veritable pleasure 
to be guided through a rich a og gallery of great Englishmen by the wide culture, the sound judgment, and the unfailing 
fairness of Mr. Bryce. . . book which is only too brief, and prompts the desire for a continuation.’ 
1903 ISSUE NOW READY. 


THE STATESMAN’S YEAR-BOOK. 


Statistical and Historical Annual of the States of the World, for the Year 1903. 
Edited by J. SCOTT KELTIE LL.D., Secretary to the Royal Geographical Society. 


With Maps. Crown 8vo, tos. 6d. net. 
SUPPLEMENTARY VOLUME. NOW READY. 


THE SCIENTIFIC MEMOIRS OF THOMAS H. HUXLEY. 
Supplementary Volume, re by Professor Sir MICHAEL FOSTER, K.C.B., and Professor E. RAY LANKESTER, 
{.A., LL.D., F.R.S. With 11 Plates. Super royal 8vo. 75. 6d. net. 
Previously Published. —Vol. I., 25s. net. Vols. II.—IV., 30s. net each. ,*, Sold only in Sets. 


HANDBOOK OF CLIMATOLOGY. By Dr. Jutius Hany, Professor of Cosmical 
Physics in the University of Vienna, and Editor of the Afeteorologische Zeitschrift. Part 1. GENERAL. CLIMATO. 
LOGY. Translated with the Author’s permission from the Second Revised and Enlarged German Edition, with 
additional References and Notes by ROBERT DE COURCY WARD, Assistant Professor of Climatology in Harvard 
University. 8vo. 12s. 6d. net. [Ready next week. 


NEW WORKS ON GEOMETRY TO MEET THE NEW REQUIREMENTS. 
A SCHOOL GEOMETRY. Parts I. and II. Part I. Lrnes anp ANGLES, 


RECTILINEAL FIGURES. Part II. AREAS OF RECTILINEAL FIGURES (Containing the Substance of Euclid 
Book I.). By H. S. HALL, M.A., and F. H. Stevens, M.A. Globe 8vo. 1s. 6d. 
*.* This work is based upon the recommendations of the Mathematical Association. 
GUARDIAN.—* The book in every way merits our cordial approbation.” 


PRACTICAL EXERCISES IN GEOMETRY. By W. D. Eccar, M.A., Assistant 
Master at Eton College. Globe 8vo. 2s. 6d. 
NATURE.—* May be regarded as a first important instalment to the new literature of the subject. Taught in this manner, 
geometry would seem likely to become the most popular as well as the most illuminating branch of elementary mathematics. It 
ought to replace not only Euclid, but the wretched system of practical plane geometry Be in vogue in our elementary day schools.” 


THEORETICAL GEOMETRY FOR BEGINNERS. C. H. Attcocx, Senior 


Mathematical Master at Eton. Globe 8vo. Is. 6d. 
GUARDIAN.—*‘ The book is a model of judicious handling, and deserves to rank among the foremost of recent publications 
which combine CAT with caution.’ 


GEOMETRICAL DRAWING AND DESIGN. By J. Humpurey Sranton. Adapted 


to the Requirements of the Board of Education. Globe 8vo. 2s. 6d. 
SCHOOL WORLD.—Mr. Spanton’s book thoroughly deserves a trial, and will, we think, prove an unqualified success.’ 


PRACTICAL PLANE AND SOLID GEOMETRY FOR ELEMENTARY STUDENTS. 


By JOSEPH HARRISON, M.I.M.E., Assoc. M.Inst. C.E. Globe 8vo. 2s. 6d. 


PRIMER OF GEOMETRY, COMPRISING THE SUBJECT-MATTER OF EUCLID 
1L-IV., a rvnasagt BY THE METHODS OF PURE GEOMETRY. By H. W. CROOME SMITH, B.A. 
Crown 8vo. 2s 

ROYAL COLLEGE OF SCIENCE MAGAZ/INE.—* Will speedily find favour, especially with teachers and students 
who have already found a want of common sense in the ordinary method of treating geometry.” 


FIVE FIGURE LOGARITHMIC AND OTHER TABLES. By Atex. M:Auvtay, 


M.A, Professor of Mathematics and Physics in the University of Tasmania. 16mo. 2s. 6d. 
THIRD EDITION NOW READY. 


A TREATISE ON DIFFERENTIAL EQUATIONS. By Anprew Russet Forsytn, 


Sc.D., LL.D., Math. D., F.R.S., Sadlerian Professor of Pure Mathematics. 8vo. 145. 


PRINCIPLES OF INORGANIC CHEM-|COTTON MACHINERY SKETCHES. 


ISTRY. By HARRY C. JONES, Associate Professor of By WILLIAM SCOTT TAGGART, M.I.Mech.E., 
Physical Chemistry in the Johns Hopkins University. 8vo. author of ‘‘Cotton Spinning.” Super Royal 8vo. Sewed, 
175. net. 2s. 6d. 


PILOT.—‘‘ We cordially recommend the book both to 


students and to those who are interested in the modern con- PRINCIPLES OF DYEING. By G. S. 


ceptions of chemistry. FRAPS, Ph.D., Assistant Professor of Chemistry, 
WOOLWIC H M A T H E M A T I C A L North Carolina College of Agriculture and Mechanic 
PAPERS, for Admission into the Royal Military Academy, Arts. Illustrated. Crown 8vo. 7s. net. 


Woolwich, for the years 1893-1902 inclusive. Edited by NATURE.—* This book is very welcome as an obviously 
E. J. BROOKSMITH, B.A., Instructor of Mathematics | original attempt to teach the general principles of dyeing on 
at the Royal Military Academy, Woolwich. Cr. 8vo. 6s. | novel lines.” 


MACMILLAN AND CO., LIMITED, LONDON. 
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Sale by Auction. 


SHEL AND OTHER HISTORY 
ECIMENS AND SHELL CAB TS. 
MAY s, at half-past 
‘STEVENS will offer, at his 
Street, Covent Garden, London, W.C., the fine 
IIs, Fossils, &c., as formed by the late Dr. 
. The Collection contains a number of particularly ‘fine 
ritish Shells and Fossils ; also Selected Specimens of all the 
hportant Foreign Species. The foregoing will be offered in Lots 
all Buyers ; ; alo the first-class Cabinets in Oak and Mahogany 
A t e 
- On view day prior,.2 to 5, and morning of Sale. 
‘atalogues on application. 


COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES. 


MINERALS, ROCKS, OR FOSSILS. 


25 Specimens, 5/6; 50 do., 10/6; 100 do., 2i/-3; 200 do., 42/-3 
300 do., 84/- 
Adapted for Examinations in Geology and Mineralogy. 
4 large stock of Minerals, Rocks, Fossils and Mlermneapls Objects for 


selection. Specimens sent on approv 
Hammers, Chisels, Blowpipe Cases, Car Models of Crystals, 
Glass-Capped Boxes, Card Trays, and all Geological and 
. Microscopical Requisites. 
Cabinets, Trays, and Glass-Capped Boxes made to order. 
CaTaLoGuges Gratis. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. ; 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms; Amceba, Arcella, Actinospharium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Po nd Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; "Hormiphora (preserved) Leptoplana ; Lineus, Amphiporus ; 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
“Gammarus, Ligia M sis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, isia, Pedicellina, Holothuria, Asterias, Echinus ; 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


MR. 


BSTABLISHED 1851. 


BIRKBECK BANK.|” 


Southampton Buildings, Chancery Lane, London. 
lo DEPOSIT ACCOUNTS 
D} 0 repayable on demand. 
The BIRKBECK ALMANACK, with full particulars, post free. 
C. A. RAVENSCROFT, Managing Director. 
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NEW SYSTEMATIC COLLECTION OF 
335 ROCKS AND THIN SECTIONS, 


according to H. Rosensuscu, ‘ Elemente Jer Gesteinslehre. 
IL. Aufl, Stuttgart, 190t. 

This collection, A, is an extension of the former one of 250 rocks and thin 
sections ; but there are some changes of importance : first! tly, a great number 
of new and interestin of rocks have been a exchanged 
for others ; secondly, as t der e venly a 
treatise on massive rosks also on sedimentar, the 
crystalline schists, this collection also contains the most nnportant 
types of these families of rocks. Great care has been taken to select only 
such rocks which clearly show all the characteristics of the type. 

Again, we have also selected out of this collection two smaller ones, 
B and C, of 250 and #65 sp 

The prices are as follows : : 
A. 335 specimens of rocks . ee ono 
335 thin sections, in elegant case oe oon 
B. 250 specimens of rocks ... ove pa 
250 thin sections, in elegant case ae 
C. 165 specimens,of rocks ... 
165 thin sections, in elegant case 5 
In the same way as before, to each collection will be “added a printed 
description in English translation (about 140 pages) of the macro- 
scopical and “microscopical features of each work, containing also a 
description of the petrographical microscope for the use of students. 


COLLECTIONS OF MINERALS, FOSSILS, METEORITES, 
PURCHASED FOR CASH OR EXCHANGED. 
Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED +833. 


WATKINS & DONGASTER, 


TURALIST 


Ee MANUFACTURERS = 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp.) Post free on application. 


N.B.—For Excellence and Superiority of Cabinets and 
Ap references are _ permit to distinguished 
useums, Colleges, &c. 


A LARGE BIRDS’ EGGS 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied, 


36 STRAND, LONDON, W.C. 
(Five ons from Charing Cross.) 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 
rospect Mining Engineers, 
and tor Private 
MINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSI S 
FROM ALL BRITISH FORMATIONS. 
ROCK SECTIONS :— 


Precious 8: Meteori' Rare Minerals, 
“Apparatus, Cabin —_ 
ALL LISTS tng OF 


JAMES R. GREGORY & CO. 
MINERALOG = 
To Science & Art Department, British, oe Colonial Museums, & c. 
@mMice and Stores ;— 


i KELSO PLACE, STANFORD RD., KENSINGTON, W. 


Oases, Glass 
Lantern 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


‘Communications the,£ ditor. 
NATURE.” 


Yearly . . 
Half- yearly . 
Quarterly . 

TO ALL PLaces ABROAD :— 
Yearly . . 6 
6 
Quarterly 


| 


The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


5. 


*Three Linesin Column... . . 
Per Line after . 
One Sixteenth Page . 
One Eighth Page,.or Quarter Column 
Quarter Page, or Halfa Column... . 
Half a Page, or a Column yore: 
Whole Page -6 6 
* The first line being in heavy type is charged for. as Two Lines. 


OR 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 


2a 
7) 
40 
f 
| 
} 
al 
ith 
id 
i 
it 
i 
T, aq 
” 
) | ae 
lowpi 
| 
= 
d 
AG, 


MATURE 


O00D MACHINE (Patent). 
o a > UR ORIGINAL PATTERN GREATLY IMPROVED. . 
oe * oe Platform done away with, Aluminium Wheel, Agate Bearings, Extray Weights: This. 
% % _,» sgrument, and with each a Certificate is given, together with a Pamphlet of Experiments. 
% PRICE COMPLETE 15s, NET. 
wv was & CO., Lim., BIRMINGHAM and DUBLIN. 
aPIC OBJECTS. NEW ITEMS in 
INTERESTING. = WATSON’S RECENTLY ISSUED 
s. 
Malarial f Brain .. .4e|CATALOGUE OF MICROSCOPES. 
new and brilliant object (16TH EpiTion, 152 PAGES.) 
Very fine od. ands © | NEW HOLOSCOPIC SUB-STAGE CONDENSERS. 
Group of Polyc aque, Beautiful Slide for Exhibition 6 | THE MACRO. ILL2z. for illuminating large objects when 
Diatomaceous § » S.W. of Australia from Came of bags M. s. on phing with Planar, Holostigmat or other low-power Lenses. 
Leaf of Drosera with THE "MALES. WATSON TWO-SPEED FINE ADJ 
at rosera ra.o0 a, re eee UST- 
Glan .rom Honey Bee, Quite ove T. Ingenious, gives great range of speed. Very efficient. 
Anatomy of Honey bee complete on one Slide 6 0 weet "Sadeeaneas for Students, Metallurgy, Travellers. 
EXHIBITION SLIDES, a fine assortment of arranged Dine A groups, and Museums. 
very beautiful objects for Spot Lens, from 6s. 6d. to 155. MICRO. LAMPS for Electricity and Gas. 
Subscribe WATSON & SONS’ CIRCULATING 
MICROSCOPIC OB JECTS? Slides for axe. ature Teaching, &c.yand everything of the most up-to-date 
Complete Cataiogue of Microscopic Objects on application Dept. 3. The above Catalogue sent post free on application Dept. 2. 


W. WATSON & SONS, Opticians to H.M. Government, 313 High Holborn, London, W.C 
ESTABLISHED 1837-16 FORREST ROAD, EDINBURGH, and 78 SWANSTON S1., MELBOURNE, AUSTRALIA. 


CROSS LEWY’S GAS EN GINZES. 
RECENTLY GREAT. REDUCTION 


IN GAS 
REMODELLED. CONSUMED. 


(Represents J type in Oil or 
Gas, giving about 
14 effective horse power.) 


Crossley’s Portable Oi! Engine 
received the FIRST PRIZE 
at the Agricultural 
Show, Cardiff, June, 1907. 


Immediate delivery for Stock 
Sizes of Engines. 


ENGINES DELIVERED.—Up te 
the end of 1902, 46,150 engines 
have been delivered, representing 
648,421 B.H.P. 


CROSSLET BROS... OPENSHAW,. MANCHESTER. 


DALLMEYER’S NEW TELEPHOTO LENS. 


Can be used in front of any THE ADON ClERISTERED) Mounted in Aluminium. 


small lens, without disturbing 


plates or films which may be Meqsutes Stan. 
diameter, weighs 4} ounces. 


PRICE, including ‘Solid. Leather 
Case, B3 10 OC nett. 


Can be used alone for higher 


mugnification or larger plates. 
ILLUSTRATED BOooKLet with 
An excellent lens for all me Specimens of Work 


artistic photography. PATENT. * FREE, 
J. DALLMEYVER, 25 Newman St., London, W.§ 


Printed | by Ricnarp Cray anp Sons, Lim1TEp, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the chy of Lond and sn ee by MACMILLA 
anv Co., Limrrep, at St. Martin's Street, London, W.C., and THE MACMILLAN Company, 66 Fifth Avenue, New York.— urspay, April 30, 1903- 
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